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PREFACE. 


The  objea  of  the  prefent  publication  is 
to  exhibit  a  concife,  but  at  the  fame  time 
general  and  fyftematic  view,  of  the  ftrudure 
of  the  body  throughout  all  clalTes  of  the  ani- 
mal kingdom.  This  fcience,  which  is  very 
aptly  denominated,  Comparative  Anatomy^  af- 
fords the  moft  effential  aid  in  elucidating  the 
ftrudure  of  the  human  body,  and  in  explain- 
ing the  dodrines  of  phyfiology. 

The  want  of  any  organ  in  certain  clalTes  of 
animals,  or  its  exiftence  under  different  modi- 
fications of  form,  ftrufture,  &c.  cannot  fail  to 
fuggeft  moft  interefting  conclufions  concern- 
ing the  office  of  the  fame  part  in  the  human 
fubjedl.  Thus  our  phyfiological  reafonings, 
which  muft  neceffarily  be  partial  and  incom- 
plete, when  deduced  from  the  ftrudture  of  a 
fmgle  animal  or  clafs,  are  extended  and  cor- 
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reded  by  this  general  comparative  furvey, 
and  may,  therefore,  be  rehed  on  with  the 
greater  confidence.  We  are  indebted  to  fuch 
inveftigations  for  the  difcovery  of  the  cir- 
culation and  of  the  lymphatic  fyftem  ;  for  the 
elucidation  of  the  fundions  of  digeftion  and 
generation:  indeed,  there  i?  no  branch  of 
ariatpmy  qr  phyfiology  whiph,  has  not  received 
m^ft  material  benefit  frojii  tbq  f^m?  fource. 
Hence  Hallei^  has  very  j^ftly  obiferved, 
that  "  phyfiology  has  been  more  illuf- 
trated  by  Comparative  Anaitopiy,  thm  hy  the 
difledion  of  the  human  body." 

The  fludy  of  Comparative  Anatomy  is 
moreover  of  the  greateft  importance  in  its 
eonnedion  with  veterinary  fcience,  and  with 
t^at  highly  interefting  purfuit,  natural  hiftory. 
It  would  be  an  affront  to  my  readers  to  enlarge 
upon  its  utility  in  the  former  point  of  view ; 
but  I  may  be  allowed  to  obferve  on  the  latter 
fubjed,  that  anatomical  ftrudure  forms  the 
only  fure  bafis  of  a  natural  ClafTification  of 
the  animal  kingdom  ;  ^nd  that  any  arrange- 
ment not  founded  on  this  ground-work  will 

lead  us  into  the  moft  grofs  and  palpable  errors.' 

9  Laftly, 
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Laftly,  this  ftudy  opens  to  the  m'md  a  great, 
fource  of  intereft  and  fatisfadion,  in  exhibiting 
fuch  numerous  and  undeniable  proofs  of 
the  exertion  of  contrivance  and  defign  in 
the  aqimal  ftrudure  :  in  difplaying  thofe  mo- 
difications of  particular  parts  and  organs,  by 
which  they  are  adapted  to  the  peculiar  cir- 
cumftances  of  the  animal,  and  become  fubfer- 
vient  to  its  wants,  its  neceffities,  or  its  enjoy- 
ments. 

The  importance  of  the  fubjedt  from  the 
above  mentioned  circumftances  is  now  fo 
fully  recognized,  that  it  begins  with  juftice 
to  be  confidered  as  an  eflential  part  of  a  regu- 
lar medical  education.  Public  lectures  have 
been  delivered  on  it  for  fome  years  in  Germany 
and  France ;  and  lately  the  example  has  been 
.  followed  in  this  metropolis.  Yet  a  fhort 
elementary  treatife  on  the  fubjed  ftill  remains 
a  defideratum  * ;  and  I  have  undertaken  the 

tranf- 


Blasius  has  given  a  colkaion  of  the  writings  of  feve- 
ral  authors  on  the  anatomy  of  particular  animals,  in  one 
volume  4to,  entitled  Jnatomia  JnlmaUum  Figtiris  %'arUs 
illujlratay  Amael.  1681,  which  may  ftill  be  confulted  with 
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tranflation  of  the  prefent  work,  in  order  to 
fupply  this  defea.  The  author  is  well- 
known  throughout  Europe  for  his  fuccefsful 
labours  in  Phyfiology  and  Natural  Hiftory ; 
and  has  a  particular  claim  on  the  public  gra- 
titude, for  the  excellent  elementary  treatifes, 
which  he  has  publiflied,  on  different  branches 
of  the  profefTion.  The  prefent  work  will  not, 
I  truft,  detrad  from  his  well-earned  reputa- 
tion. 

If  any  reader  fhould  think  that  the  author 
has  treated  the  fubjecS:  with  too  much  bre- 
vity; the  defed:  is  compenfated  by  the  nu- 
merous references  to  fources  of  more  de- 
tailed information,  in  the  works  of  the  belV 
and  moft  approved  preceding  writers ;  parti- 


advantage,  particularly  on  account  of  the  plates.  Cuvier's 
Lejj)ns  d'^natomie  comparee,  in  five  large  oftavo  volumes,  form 
a  very  valuable  and  uieful  repofitory  of  fafts  in  Comparative 
Anatomy ;  but  the  fubjedl  is  treated  at  fuch  length,  and 
with  fo  many  uuinterefting  details,  that  the  book  is  by  no 
means  adapted  for  the  ufe  of  ftudents.  There  is  a  moft  ad- 
mirable defcription  of  the  anatomy  of  the  clafs  Birds  in 
the  fourth  volume  of  Dr.  R^es's  New  Cycloptxdia,  from  the 
pen  of  Mr.  Macartnet  :  and  it  were  much  to  be  wiflied, 
that  we  had  an  account  of  the  whole  animal  kingdom  from 
the  fame  able  hand. 
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cularly  to  fuch  as  have  given  good  plates  of 
the  parts,  which  they  defcribe.  Thefe  quo- 
tations may  afFord  affiftance  even  to  thofe, 
who  have  made  fome  progrefs  in  the  ftudy. 

I  have  taken  the  liberty  of  adding  notes  to 
fuch  parts  as  appeared  defedive  either  from 
omiffion,  or  too  great  concifenefs  ;  and  I  have 
placed  thefe  at  the  end  of  each  chapter. 
Many  of  thefe  are  derived  from  Cuvier's 
work,  which  I  acknowledge  in  this  general 
manner,  to  fave  the  trouble  of  numerous 
references. 

A  fhort  view  of  the  Claflificatlon  of  Animals 
is  prefixed,  for  the  accommodation  of  fuch 
readers  as  may  not  not  underftand  enough  of 
natural  hiftory.  Blumenbach  has  pub- 
liftied  a  moft  excellent  "  MaJiual  of  Natural 
Hijlory^^  in  German;  and  there  is  a  fimilar 
work  in  French,  by  Cuvier,  entitled  Tab- 
leau Ekmentaire  de  V Hijlo'ire  Naturelle 
either  of  which  will  be  found  very  ufeful  to 
beginners, 

W.  LAWRENCE. 
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INTRODUCTION, 

CONTAINING 

A  SHORT  ACCOUNT  OF  THE  CLASSIFICATION  OF  ANIMALS, 
IN  WHICH  THE  TECHNICAL  TERMS  ARE  EXPLAINED: 

BY  THE  TRANSLATOR. 


It  is  neceflary  for  me  to  make  a  few  remarks  on  the 
claffification  of  this  animal  kingdom  ;  as  the  terms  em- 
ployed in  the  work  differ  occafionally  from  thofe  of  the 
Linnean  fyftem,  which  has  been  hitherto  chiefly  followed 
in  this  country.  And,  independently  of  this  circum- 
ftance,  fuch  of  my  readers  as  have  not  particularly  at- 
tended to  the  fludy  of  natural  hiftory,  may  derive  aflift- 
ance  and  information  from  a  fhort  fketch  and  explanation 
of  the  arrangement  of  animals  according  to  their  anato- 
mical ftru£lure,  with  an  enumeration  of  the  chief  genera 
in  each  order. 

That  the  Linnean  fyftem  is  expofed  to  numerous  and 
well-grounded  objeftions,  and  that  in  many  inftances  it 
difregards  anatomical  ftruilure,  which  (hould  form  the 
bafis  of  a  natural  ciaflification,  will  be  readily  allowed  by 
the  moft  fanguine  admirers  of  it's  illuftrious  author. 
Yet  It  muft  be  remembeitd,  that  the  general  adoption  of 
this  method  renders  it  defirable  to  deviate  from  it  in  as 
few  inftances  as  poftlble ;  fince  the  introdu6lion  of  new 
orders  and  names  mult  neceflarily  create  difficulty  and 
confufion  in  the  ftudy  of  the  fciencc.  The  French  zoolo- 
gifts,  whofe  fuccefsful  labours  in  the  advancement  of 
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natural  hiftory  mufl  he  acknowledged  with  every  due  tri- 
bute of  refpefl,  have  carried  ihe  rage  of  innovation  too 
far,  in  the  univerfal  rejeflion  of  the  Linnean  nnethod, 
and  the  unneceflary  multiplication  of  new  orders  and 
genera.  The  defe£ls  or  errors  of  any  fyftem  could  not 
C3ufe  fo  much  perplexity  and  inconvenience  as  the  want 
of  a  generally  received  flandard,  and  the  unlimited  li- 
ceuce,  in  which  every  individual  indulges,  of  fabricating 
new  claflifications  and  arrangements.  To  judge  by  fome 
recent  works,  we  fliould  be  led  to  fuppofe,  that  the 
merit  of  a  fyftematic  arrangement  of  animals  does  not 
confift  in  the  fimplicity  or  intelligibility  of  the  fyftem  ; 
but  is  in  proportion  to  the  number  of  newly-created 
terms. 

The  Zoologie  Analytiqiie  of  DuMERiL,  (Paris,  8vo.  i8c6) 
appears  to  have  been  conftrucled  on  this  principle;  and 
rccals  to  our  mind  the  juft  and  forcible  obfervations  of 
Blumenbach,  as  exprefled  in  his  admirable  work  on  The 
Varieties  of  the  Human  Species.  "  Alien iffimus  quidem 
*'  fum  a  noftericorum  multorum  novandi  pruritu,  qui 

rebus  naturalibus,  qu«  pridem  nominibus  fuis  vel  in 

vulgus  notilGmis,  infignes  funt,  nova  imponendo,  mirl- 
"  fice  fibi  placent :  qui  quidem  onomatopoietarum  lufus 
**  ingentem  fl:udio  hiftorije  naturalis  calamitatem  attu- 
««  lit."    Edit.  3rd,  p.  16. 

Animals  may  be  diftributed  into  two  grand  divlfions  : 
thofe  which  have  a  vertebral  column,  and  red-blood  : 
and  thofe  which  have  no  vertebra,  and  are  white- 
blooded. 

In  the  former  divifion  there  is  always  an  interior  fkele- 
tonj  a  ^'pinal  marrow  contained  in  the  vertebral  canal  i 
never  more  than  four  members,  of  which  one,  or  both 
pairs  are  wanting  in  fome  inftances.  The  brain  is  con- 
tained in  a  cranium:  there  is  a  great  fympathetic  nerve; 
five  fenfes  i, two  moveable  eyes-,  and  three  femicircular 
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canals  in  the  ear.  The  circulation  is  p'irformed  by  one 
mufcular  ventricle  at  lead.  There  are  lymphatic,  as  wtU 
as  blood-vefl"i!s.  The  jaws  being  placed  horizontally,  the 
mouth  is  opened  by  their  moving  from  above  downwards, 
or  from  before  backwards.  There  is  a  continuous  ali- 
mentary canal :  peritoneum  ;  liver,  fpleen,  and  pancreas, 
two  kidneys,  and  renal  capfules  ;  and  two  teflicles. 

The  vertebral  animals  are  fubdivided  into  the  warm 
and  cold-blooded. 

Warm  ■blooded  vertebral  animals  have  been  ventricles, 
and  a  double  circulation  ;  and  breathe  by  means  of  lungs. 
The  cranium  is  completely  filled  by  the  brain.  The  eyes 
are  clofed  by  eyelids.  The  tympanum  of  the  car  is  hol- 
lowed out  of  the  cranium,  and  the  labyrinth  is  excavated 
in  the  bone.  Befides  the  femi-circular  canals,  there  is  a 
cochlea.  Thenoftrils  communicate  with  the  fauces,  and. 
allow  the  paflage  of  air  into  the  lungs.  The  trunk  is 
conftantly  furniflied  with  ribs. 

In  cold-blsoded  vertebral  animals  the  brain  never  entirely 
fills  the  cranium.  The  eyes  feldom  poflefs  moveable 
eyelids.  When  the  tympanum  exifts,  it  is  on  a  level  with 
the  furface  of  the  head.  There  is  no  cochlea.  The 
different  parts  of  the  ear  are  conneded  but  loofcly  to  the 
cranium. 

The  divlfion  of  warm-blooded  animals  contains  two 
clafles ;  Mammalia  and  Birds. 

The  mammalia  are  viviparous,  and  fuckle  their  young 
(from  which  circumftance  the  name  is  derived).  They 


'  The  ornithorhyvchus  Is  an  exception  to  this  rule  ;  it  pof 
feffes  on.y  two  officula;  and  according  to  our  au.hor.  ofher 
animals  only  poff.fs  three  ;  as  the  os  lenticulare  is  reprefented  br 
him  as  an  apophys  of  the  incus. 
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have  an  uterus  with  two  cornua;  arid  the  naalc  has  a 
penis. 

There  are  two  occipital  condyles :  a  very  compli- 
cated brain  j  four  oflTicula  auriitus,  and  a  fpiral  cochlea. 
The  {kin  covered  with  hair.  A  mufcular  diaphragm  fs- 
parates  the  cheft  ar.d  abdomen.  There  is  an  epiglottis. 
The  lower  jaw  only  moves.  The  fluid  in  the  hctcals  is 
white,  and  paffes  through  feveral  conglobate  glands. 
There  is  an  omentum. 

Blumenbach  eftabliflies  the  following  orders  in  this 
clafs : 

I.  BiMANUM.    Two  handed. 

Genus  i.  Homo. 

II.  QuADRUMANA,  four  handed  animals:  having  a  fepa- 
rate  thumb,  capable  of  being  oppofed  to  the  other 
fingers,  both  in  their  upper  and  lower  extremities. 
Teeth  like  thofe  of  man,  except  that  the  cufpidati  are 

generally  longer. 

1.  SzwiV,  apes,  monkeys,  baboong. 

2.  Lemuty  macauco. 

III.  Bradypoda,  flow- moving  animals. 

1.  Bradxptis,  floth. 

2.  Myrmecophaga,  ant-eater. 

3.  Manis,  fcaly-lizard,  or  pangolin. 

4.  Dafypus  otiatui  armadillo. 

This  order  forms  two  in  the  arrangement  of  Cutier. 
•  ift  Tardicrada;  which  includes  the  floths.  There 
are  no  incifors  in  either  jaw.  There  is  a  complicated 
ilomach.  but  no  rumination,  andly,  Edentata,  tooth- 
lefs  anim. Some  of  thefe  have  no  teeth ;  others  want 
the  incifores  and  cufpidati.  The  tongue  is  long,  flender, 
and  projcaile,  for  feizing  the  infefts  on  which  the  an  - 
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mals  feed ;  body  covered  with  hard  fubflances.  The 
armadillo,  manis,  ant-eater,  and  ornithorhyncus ,  or  duck- 
billed animal  belong  to  this  order. 

IV.  Cheiroptera,  having  the  fingers  elongated  for  the 
cxpanfion  of  a  membrane,  which  acts  as  a  wing. 

VefpertiliOf  bat.   

V.  Glires.  Rodentla  of  CuviER — gnawing  animals. 
Have  two  long  and  very  large  incifor  teeth  in  each  jaw, 
by  which  they  cut  and  gnaw  hard  bodies,  chiefly  vege- 
tables. There  is  a  large  interval  behind  thefe  teeth, 
unoccupied  by  cufpidati. 

1.  Sciurus,  fquirrel. 

2.  GliSf  dormoufe  f  Myoxus  Linn  J. 

3.  Alusy  moufe  and  rat. 

4.  Marmota.)  marmot. 

5.  Cavia,  guinea-pig. 

6.  Lepus,  hare  and  rabbit. 

7.  Jaculusy  jerboa. 

8.  Cujlory  beaver. 

9.  Hyjirixy  porcupine. 

VI.  FERjE,  predaceous  and  carnivorous  animals.  Very 
ftrong  and  large  pointed  canine  teeth  :  molares  forming 
pointed  prominences.  Short  and  fimple  alimentary 
canal,  and  confequently  flender  belly. 

1.  Erinactus,  hedge-hog. 

2.  Sorfx,  flirew. 

3.  Talpa,  mole. 

4.  Meles,  badger. 

5.  UrfiiSf  bear.  ^ 

6.  Didelphis,  opoflura,  kanguroo. 

7.  Fiverra,  weafels,  ferret,  polecat,  civet. 

8.  Mujiela,  fkunk,  float,  &c. 

Canisy  dog,  wolf,  jackal,  fox,  hyena. 

a  2  10.  Felis, 
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10.  Felts,  cat,  lion,  tiger,  leopard,  lynx,  pan- 
ther, &c. 
I  r .  Lutroy  otter. 
1 2.  PhotOy  feal  or  fca-calf. 
The  five  firft  genera  of  this  order,  form  the  platttigrada 
of  CuviER  ;  animals  which  reft  the  whole  of  the  foot  oa 
the  ground.    They  arc  lefs  carnivorous  than  the  others  j 
have  a  longer  inteftinal  canal,  and  no  csecum. 

The  fixth  genus  forms  the  Pedimana  of  the  fame 
zoologift  :  as  they  poffefs  a  feparate  thumb  on  the  hind 
extremities  only*  They  have  a  pouch  in  the  abdomen 
containing  the  mammas,  and  holding  the  young  in  their 
early  ftate.  One  fpecies,  the  kanguroo,  ( didelphis  gigan- 
tea  J,  muft  however  be  excepted.  That  is  placed  among 
the  rodeiitla  ;  and  does  not  poffefs  the  feparate  thumb. 

The  order  carnivora  of  CuviRR,  will  include  from  the 
7th  to  the  1  s  th  genus :  both  inclufive.  The  feal  belongs 
to  his  amphibia. 

VII.  SoLiDUNGULA  (folipeda,  Cuvier),  a  fingle  toe  on 
each  foot,  with  an  undivided  hoof.  Large  inteftines,  and 
particularly  an  enormous  cxcum.  Incifors  in  both  jaw$. 

I.  Equusy  horfe  and  afs. 

VIII.  Pecora  or  BisxjLCA  (Ruminantia  of  Cuvier),  a 
divided  hoof.  Noinciforesintheupper  jaw.  Stomach 
confiding  of  four  cavities.    Rumination  of  the  food. 

Long  inteftines. 

1.  Camelus,  camel,  dromedary, lama. 

2.  Capray  fheep,  goat. 

3.  Jntilope,  antelope,  chamois. 

4.  Bos,  ox,  buffalo. 

5.  Girafa,  giraffe  or  camclopard. 

6.  Cervus,  elk,  deer-kind. 
l.  'MofchuSt  mulk. 
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IX.  BiLLUii,  animals  of  an  unfhapcly  form,  and  a  tough 
and  thick  hide  ;  whence  they  have  been  called  by  Cu- 
y  ]'EK,  pachydermata  (from  ira-xyz  thick,  and  h^ixa  (km). 
They  have  more  than  two  toes  :  incifors  in  both  jawa  ; 
and  infome  cafes  enormous  tufks. 

1.  Sus,  pig  kind,  pecari,  babirouffa. 

2.  Tapir, 

3.  ElephaSy 

4.  Rhinoceros, 

5.  Hippopotamus, 

6.  TriehecuSi  morfe  or  walrus,  manati  or  fea- 
cow. 

The  lad  genus  of  this  order,  together  with  the  phoca 
(feals)  conftitutes  tbe  Amphibia  of  CuviER.  Thefe  ani- 
mals have  ftiort  members  adapted  for  fwimming. 

X.  Cetacea,  whales,  living  entirely  in  the  fea  ;  and 
formed  like  fiflies  ;  breathe  by  an  opening  at  the  top  of 
the  head,  called  the  blowing  hole;  through  which  they 
throw  out  the  water,  which  enters  their  mouth  with 
the  food.  Smooth  fkin  covering  a  thick  layer  of  oily 
fat.  No  external  ear.  A  complicated  ftomach.  Multi- 
lobular kidneys,  larynx  of  a  pyramidal  fliape,  opening 
towards  the  blowing-hole.  Tcfles  within  the  abdo- 
men. Mammae  at  the  fides  of  the  vulva.  Bodes  of 
the  anterior  extremity  concealed  and  united  by  thfe/flcin, 
fo  as  to  form  a  kind  of  fin. 

1.  Monodon,  narwhal,  fea-unicorn. 

2.  Balana,  proper  whales. 

3.  Phifeter, 

4.  Dclphinus,  dolphin,  porpoife. 

CuviER  diRributes  the  clafs  mammalia  into  three  grand 
divifions : 

I.  Thofe  ^hich  have  claws  or  nailg  {mamtni- 
Jeres  a  engles);  including  the  following  orders: 
*  3  bimar.-i, 
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bimana,  quadrumana,  cheiroptera,  plantlgra- 
da,  carnivora,  pcdimana,  rodentia,  edentata, 
tardigrada. 

2.  Tliofe  which  have  hoofs  [mammif.  a  oftgles) 
including  the  pachydermata,  ruminantia  and 
folipeda. 

3.  Thofe  which  have  extreoilties  adapted  for 
fwimming  {inaminlf.  a  puds  en  nagtoire).  Am- 
phibia and  cetacea. 

Birds  are  oviparous ;  have  a  fingle  ovary  and  ovidufl:; 
n  fingle  occipital  condyle ;  a  very  large  ftenmm ;  ani 
anterior  extremities  adapted  for  flying. 

They  have  three  eyelids;  no  external  ear;  a  cocb.lea 
conical,  but  not  fpiral ;  a  fingle  officulum  auditus ;  body 
covered  with  feathers.  The  lunpjs  are  attached  to  the 
furface  of  the  chefl: ;  and  penetrated  by  the  air,  which 
jToes^ll  over  the  body  :  there  is  a  larynx  at  each  end  of 
the  trachea  ;  no  epiglotcis.  The  jaws  are  covered  with  a 
horny  fubftance.  The  chyle  is  tranfparent  ;  no  mefen- 
teric  glands  ;  nor  omentum.  No  bladder  of  urine;  the 
ureters  terminating  in  a  bag  through  which  the  eggs  and 
fjeces  come,  viz.  the  cloaca. 

This  clafs  cannot  be  diflributed  into  orders  fo  clearly 
diftinguilhed  by  anatomical  chara£lers  as  the  preceding 
one.  Blumenbach  divides  them  into  two  leading  divi- 
fions. 

(A)    Terrestrial  Birds, 
Order  T   Accipitres.     Birds  of  prey;   with  flrong 
hooked  bills,  and  large  curved  talons,  a  membranous 
ftomachi  and  fliort  csca. 

1.  Vulinr,  vultures. 

2.  FaLoy  falcon,  eagle,  havi^k,  kite. 

3.  &trixy  owl. 

Lanius,  fluike  or  butcher  bird. 
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II.  Levirostres,  light  billed  birds,  having  t  large  hollovr 
bill. 

1.  PftitacttSy  parrot  kind. 

2.  RamphaJioSy  toucan, 

3.  Buceros^  rhinoceros  bird. 

HI.  Pic^,  this  and  the  two  following  orders  arc  n  o 
clearly  charaflcrifcd, 

1.  Pisus,  woodpecker. 

2.  Jyf'Xf  wryneck. 

3.  Sittay  nuthatch. 

4.  Alcedo^  kingsfifher. 

'  5.  Trochilus,  hummingbirds, 
Icc.  &c. 

IV.  CoRACES. 

1.  Corvusy  crow,  raven,  jackdaw,  magpie,  jay, 
&c. 

2.  Coracins,  roller. 

3.  Paradifeay  birds  of  paradife, 

4.  CuculuSy  cuckow, 
&c.  &c. 

V.  Passeres,  fmall  finging-birds. 

1.  Alaiida,  lark. 

2.  Sturnusy  ftarling. 

3.  Tardus,  thrufli,  blackbird. 

4.  Emberiza,  bunting. 

5.  Fritigillay  finches,  canary-bird,  linnet,  fpar- 

row. 

6.  Motadllay  nightingale,  redbreaft,  wren. 

7.  H'trundoy  fwallows,  martins,  &c. 

8.  Caprimulgusy  goatfuckcr. 


VI.  Gal- 
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VI.  GA^LiNiE,  gallinaceous  birds,  moftly  dome  (lie  ated. 
They  poflefs  a  l.irge  crop,  ftrong  mufcular  gizzard. 

1.  Columba,  pigeons, 

2.  Tetraoy  grous,  quail,  partridge. 

3.  NuviiJa,  guinea- fowl. 

4.  Me/eagris,  turkey. 

5.  Pavot  peacock. 

6.  Otis,  buftard. 

VII.  Struthiones,  flruthious  birds.  The  largeft  of  the 
chfs :  poflcfs  extremely  fmall  wings,  and  are  therefore 
incapable  of  flight ;  but  run  very  fwifdy. 

1.  Siruthio,  oflrich. 

2.  CafuariiiSy  caffowary  or  emu. 


(F»)    AquATic  Birds. 

Order  I.  Grall«,  waders,  frequenting  marflies  and 
llreams;  long  naked  legs  ;  long  neck  ;  cylindriciil  bill 
of  different  lengths. 

1.  Ardea,  crane,  ftork,  heron,  bittern. 

2.  Scolopaxy  woodcock,  fnipe,  curlew. 

3.  Tringa,  lapv.-ing,  ruffs  and  reeves. 

4.  Charadrius.  plover. 

5.  Ful'ica^  coot. 

6.  Ra/IuSf  rail. 

7.  Phanicopterus,  flamingo. 

8.  Tantalus,  ibis,  &c. 

II.  Anseres,  fwimming  birds  ;  web-footed  bill,  broad 
and  fiat,  covered  by  a  fomewhat  foft  fubftance,on  which 
large  nerves  are  dlftributed. 

1.  Colyrnbusy  diver. 

2.  LaruSy  gull. 

3.  Procellaria,  petrel. 

4.  Dio- 
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4.  Diomedea,  zlh^tro^s. 

5.  PeUcanuSy  pelican,  cormorant. 

6.  Anasy  fwan,  duck,  goofe. 

7.  Mergiis,  goofander. 

8.  Ah-a,  auk,  pufBn. 

9.  Aptenojytesi  penguin. 

The  two  ckfles  of  cold-blooded  vtrtehral  animals  are  the 
Amphibia  and  Fishes. 

The  former,  differing  confiderably  from  each  other, 
have  very  few  common  characters  ;  for  in  different  in- 
ftances  they  walk,  fly,  fwim,  and  crawl.  There  is  no  ex- 
ternal ear,  nor  cochlea  ;  the  brain  is  always  very  fmall. 
The  lungs  are  in  the  fame  cavity  with  the  other  vifcera  \ 
no  epiglottis,  omentum,  nor  mefenteric  glands.  Two  ova- 
ries and  ovidudls.  Cloaca,  through  which  the  fseces  and 
urine  arc  expelled  ;  and  in  which  the  organs  of  genera, 
tion  terminate.    Neither  hair,  feathers,  nor  mammae. 

Order  I.  Reptilia,  having  four  feet,  ( quadrupeda  ovi- 
para  J. 

I.  Tejludo,  tortoife,  turtle. 
«.  Rafta,  frog,  toad. 

3.  LacertBy  lizards,  crocodile,  chameleon,  newt, 
falamandcr,  iguana,  &c. 

TI.  Serpentia.  No  external  members;  body  of  an 
elongated  form,  and  vifcera  of  a  fimilar  fhape.  They 
are  oviparous  ;  but  the  egg  is  fometimes  hatched  in  the 
ovidu£l.    Both  jaws  moveable. 

1.  Crotahis,  rattiefnake. 

2.  Boa.   Immenfe  ferpents  of  India  and  Africa. 

3.  Coluber y  viper. 

4.  Atiguisy  blind  worm. 

5.  Am- 
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5.  Amphijbatia. 

6,  CacUia. 

Fishes.  Breathe  by,  means  of  branchi;?  or  gills ;  and 
have  no  trachea,  nor  larynx.  Organs  of  motion  confift- 
ing  of  fins.  Nofe  unconnefted  with  the  organs  of  refpi- 
ration.  Ear  entirely  inclofed  in  the  head ;  the  tympanum, 
&c.  being  abfent  Both  jaws  moveable.  The  place  of  the 
pancreas  fupplied  by  the  pyloiic  caeca.  An  urinary  blad- 
der. Two  ovaries.  Heart  confifting  of  a  fingle  auricle 
and  ventricle.  They  may  be  diftributed  into  two  leading 
divifions  j  the  cartilaginous;  whofe  flceleton  confifts  of 
cartilage :  the  bony  ;  where  it  is  formed  of  a  more  firm 
fubflance. 

(A)    Cartilaginous  Fishes. 

Order  I.  Chondropterygii  j  having  no  gill-cover  j  an 
uterus,  vi'ith  two  oviducls. 

1.  Petremyzon,  lamprey. 

2.  Gajlrehratichus. 

3.  Raia,  flcate,  torpedo,  ftingray. 

4.  Squalicsy  (hark,  faw-fifli. 

5.  Lcphius,  fea-devil,  frog-fifli. 

6.  Balijfesy  file-fifh. 

7.  Chimeera. 

yi.  Branchiostegi  ;  having  a  gill-cover. 

1.  Accipenjery  fturgeoH,  beluga. 

2.  Ojiracion,  trunk-fifli. 

3.  Teirodon. 

4.  Difdori,  porcupine-fifh. 

5.  CyclopteruSi  lumpfuclcer. 

6.  CetttrifctiS, 

7.  Syngtiathus,  pipe-fifti. 


(B)  B0M7 
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(B)   Bony  Fishes,  divided  accerding  to  the  fituation  of 

their  fins. 

Order  I.  Apodes  ;  no  ventral  fins. 
I.  Muranay  eel-kind. 
1   G^'wwc^wj,  ele£lrlcal  eel. 

3.  Anarrh'ichaSy  fea-wolf. 

4.  Xiphias,  fword-fifh. 

5.  Jmmoditesy  launce. 

6.  Ophidium. 

7 .  Stromateus. 

8.  Trichiurus. 

II.  Thoracici  ;  ventral  fins  direftly  under  the  thoracic. 

1.  Echemis,  fucking  filh, 

2.  Corypbienty  dorado. 

3.  ZettSy  dory. 

4.  PleuroneBeSy  flounder,  plaice,  dab,  holibut, 
fole,  turbot. 

5.  Chaladon. 

6.  Sparus. 

7.  Perca,  perch. 

8.  Scomber,  mackarel,  bonito,  tunny. 

9.  Mullus,  mullet. 
&c.  &c. 


III.  Abdomikales  ;  ventral  fins  behind  the  thoracic  j 
chiefly  inhabit  frelh  water. 

1.  Cobitlsy  loach. 

2.  Siluriis. 

3.  SalniOy  f  ilmon,  trout,  fmelt. 

4.  Efcx,  pike. 

5.  Ctupca.  herring,  fprat,  fliad. 

6.  Cyprinus,  carp,  tench,  gold-nfli,  n:iino\v,  &c. 
&c. 

IV.  Jucu- 

*4 
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IV.  JuGULARES ;  ventral  fins  in  front  of  the  thoracic. 

1.  Gadusy  hadock,  cod,  whiting,  ling. 

2.  UrntiofcopuSy  (largazer. 

3.  B/etifiiuSf  blenny. 

4.  Cal/iotiymus,  dragonct. 

5.  Trachinusy  weaver. 

The  animals  which  have  no  vertebral  column,  do  not 
poflcfs  fo  many  common  churadcrs  as  the  vertebral  chfles. 
Their  hard  parts,  when  they  have  any,  are  gencral'y  placed 
on  the  furface  of  the  body.  The  centre  of  the  nervous 
fyftem,  inftead  of  being  inclofed  in  a  bony  cafe,  lies  in 
the  fame  cavity  with  the  vifcera.  The  oefophagus  is  ge- 
nerally furrounded  by  a  nervous  chord  coming  from  the 
brain.  Their  refpiration  is  not  carried  on  by  lungs  ;  and 
they  have  no  voice.  Their  jaws  move  in  various  direc- 
tions. They  have  no  urinary  fecretion. 
H  The  itivertebral  animals  were  diftributed  by  Linneus 
into  two  claffes;  in/eSts  and  worms  (vermes ).  The  ana- 
tomical ftru£l:ure  of  thefe  animals  was  very  imperfectly 
known,  when  theSwediih  naturalift  firft;  promulgated  his 
arrangement.  But  the  labours  of  fubfequent  zoologifts, 
and  particularly  thofe  of  Cuvier,  have  fucceeded  in  efta- 
burning  fuch  ftriking  and  important  differences  in  their 
formation,  that  a  fubdivifion  of  the  Linnean  claf- 
fes  became  indifpenfibly  neceflary.  The  infcds  of 
LiNNEUS  are  divided  into  crujlacea  and  infecla  :  and  the 
vermes  of  the  fame  author  form  three  clafl'es  j  viz.  mo/- 
lujioy  vermes,  and  zoophyta. 

The  molliifca  derive  their  name  from  the  foft  flefhy  na- 
ture of  their  body.  This  clafs  includes  thofe  pulpy 
animals,  which  may  either  be  deflitute  of  an  external  co- 
vering ;  when  they  are  called  mollufca  nuda  ;  as  thejlug: 
or  may  be  cnclofed  in  one  or  more  (hells,  as  the  fnail, 
oyfter,  &c.  when  they  are  termed  tejlacea. 
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The  animals  of  this  chfs  hnve  no  articulated  members  : 
they  have  blood-veflVls,  and  a  true  circulation.  They 
refpirc  by  means  of  gills.  They  have  a  diftina  brain, 
giving  origin  to  nerves  ;  and  a  fpinal  marrovir. 

1.  Sepia,  cuttlefifh. 

2.  Argonauta. 

3.  Nautilus. 

4.  Limax,  Aug. 

5.  Jp/)l/ia. 

6.  Doris. 

7.  C/ii. 

8.  Pate/la,  limpet. 

9.  Helix,  fnail. 

10.  Haliotisy  Venus's  car. 

11.  Murex,  caltrop,  or  rockflicU. 

12.  Strombus,  fcrew. 

13.  Buccinumy  whelk. 

14.  Afcidia. 

15.  Thalia. 

16.  OJlrea,  oyfter. 

17.  Solen,  razorfhell. 
iS.  Cardium,  cockle. 
19.  Mytilusy  mufcle. 

&c.  &c. 

CuviER  clafles  the  numerous  genera  of  this  order  un« 
dsr  the  three  following  divifions  ;  i[t,  cephalopoda ^  (from 
xtfaxr)  the  head,  and  7r«f  the  f6ot)  which  have  their  or- 
gans of  motion  placed  round  the  head  :  2dly,  gajleropodoy 
(from  ^«r)ip  the  btlly,  and  ttsj),  fuch  as  craw)  on  the 
belly :  and  3dly,  acephala,  (from  a  privative,  and  Ktp.M.), 
which  have  no  head.  The  three  firlt  genera  belong  to  the 
firft  di^vifion ;  the  ten  fuccecding  ones  come  under  the 
fccond';  and  the  remainder  exemplify  thelaft  order. 

According 
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According  as  the  (hell  of  the  teflaceous  mollufca  confifta 
of  a  fingle  convoluted  tube  j  or  of  two  or  more  feparaic 
pieces,  they  are  oWk-A  cochlea  bivalves^  multitalves,  &c. 

Crustacea  poflefs  a  hard  external  covering,  and  nu- 
merous articulated  members.  A  long  nervous  chord, 
befet  with  ganglia.  Compound  eyes.  Antennse  and 
palpi  like  thofe  of  infcds.  A  heart  and  circulating  veflclsi 
and  gills.    Teeth  in  the  cavity  of  the  ftomach. 

1.  Cancer^  crab,  lobfter,  craylifli,  fiirimp. 

2.  Monoculus. 

Insects  have  articulated  members  and  antennae.  Thofa 
which  fly  are  fubje£l  to  what  is  called  a  metamorphtfis  : 
they  pafs  through  certain  intermediate  ftates  of  exiftence, 
before  they  aflume  the  laft,  or  perfeft  form.  From  the 
egg  proceeds  the  larva^  or  caterpillar :  this  changes  to  the 
chryfalis,  nymphoy  or  aiirelia ;  from  which  the  perfeft  in- 
fe£l  is  produced.  Nervous  fyftem  confilting  of  a  chord 
befet  with  ganglia.  No  heart  nor  blood-vefTels.  Rtfpi- 
ration  carried  on  by  means  of  tracheae. 

Order  I.  Coleoptera  ;  having  a  hoUov/  horny  cafe,  un- 
der which  the  wings  are  folded. 

1.  Scarabaits,  beetles. 

2.  Lucaniis,  ftag- beetle. 

3.  Dermejles. 

4.  CoccineUa,  ladybird. 

5.  Curculio,  weevil. 

6.  Lampyrisy  glow-worm. 

7.  Meloe,  Spanifti-fly. 

8.  Staphylimis. 

9.  Forficula,  earwig. 


II.  HEMir- 
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II.  Hemiptera  j  four  wings,  either  ftrctched  ftraight 
out,  or  refting  acrofs  each  other. 

I.  Blattay  cockroach. 

1.  Cryllusy  locuft,  grafshopper. 

3.  Fti/gora,  lantern-fly. 

4.  Cimexy  bug. 
&c.  &c. 

III.  Lepidoptera  ;  foft  hairy  body,  and  four  expanded 
wings. 

1.  PapUioy  butterfly. 

2.  Sphinx  y 


3.  PhalanOy  1^  '^O^^** 


IV.  Neuroptera  ;  four  reticulated  wings. 

1.  Libellulay  dragon-fly. 

2.  Ephemera. 
&c. 

V.  Hymenoptera  ;  generally  pofTefl^ng  a  fting. 

1.  Vefpay  wafp,  hornet. 

2.  Apisy  bee. 

3.  FtrtnicOy  ant. 

4.  Termesy  white  ant. 

5.  Ichntumon, 
&c. 

VI.  Diptera  ;  two  wings. 

1.  (Ejlrusy  gad-fly. 

2.  Mufcoy  common  flies. 

3.  Culexy  gnat,  mofquito. 

4.  Hippohofcoy  horfc-lcech. 
&c. 
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VII.  Aptera;  no  wings. 

1.  Podura,  fpringtail. 

2.  PeJicu/uSy  loufe. 

3.  Pu/ex,  flea,  chiggcr. 

4.  AcaruSy  tick,  mite. 

5.  Araneay  fpiders. 

6.  ScorpiOf  fcorpion.  _ 
&c. 

The  Vehmes  may  be  divided  into  two  orders  j  the 
intejlinaly  which  inhabit  the  bodies  of  other  animals  i  and 
the  external. 

The  former  are  not  of  fuch  a  complicated  organifation 
as  the  latter  ;  fo  that  they  are  fometimes  arranged  among 
the  zoophytes.  The  external  worms  have  a  nervous  chord 
poffcfling  ganglia,  an  elongated  body  compofed  of  rings; 
and  having  no  diftintl  head.  There  are  no  members. 
Circulating  veflels,  but  no  heart.  No  nerves  have  been 
difcovered  in  the  inteftinal  worms. 

Order  I.  Intestini. 

1.  Gordiusy  guinea-worm. 

2.  Jfcaris,  thread-worm,  round-worm. 

3.  Tricocephalus. 

4.  Fajciolay  fluke. 

5.  Tania,  tape-worm. 

6.  Hydaiisj  hydatid. 

11.  EXTERNI. 

1.  JphroditCy  fea-moufe. 

2.  Sip'ifJculus. 

3.  Hirudo,  leech. 
,4.  Nereis' 

5.  Nais. 

6.  Planar ia. 

^.  LimbricuSi  earthworm. 


I INTRODUCTION.  XXXIU 
The  Zoophytes  have  neither  brain  ror  nerves  ;  no 
cart,  nor,  perhaps,  blood-veffels ;  no  articulated  mem- 
ers. 

)rder  I.  Echinodermata  ;  covered  by  a  hard  and 
tough  coriaceous  fkin. 

1.  Echinus^  fea  hedgehog. 

2.  Ajleriasy  ftar-fifti. 
&c. 

'..  SotT  or  Gelatinous  Zoophytes. 

1.  Medtifay  fea- blubber,  fea-nettles. 

2.  ASliniay  fea  anemone. 

3.  Hydra,  frefh  water  polype. 

.\.  Infusoria,  the  animalcules  of  inf^f^O^ns. 

1.  For/zm'/rt,  wheel-animaL  •  .  ' 

2.  Brachionus, 

3.  Vibrio,  eel  of  vinegar. 

4.  Volvox. 
6.  Monas. 

I.  Inhabitants  of  corals,  corallines,  fponges,  &c. 
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Latin  of  A.  Murray,  Profeffor  of  Anatomy  at  Upfsil.  i 


COMPARATIVE  OSTEOLOGY. 


CHAPTER  I. 


ON  THE  BONES  01^  ANIMALS  IN  GENERAL. 

§  I.  ReD-BLOODED'  animals  only  poffefs  a 
true  Jkeleton ;  to  which  all  their  bones  are  con- 
neded,  and  on  which  the  general  form  ^,  as  well 


'  Parts  of  a  really  bony  ftrufture  are  found  only  in  a  few 
infedls  and  wornms  :  viz.  in  the  ftomach  of  the  lobfter,  and 
other  fpecies  of  the  genus  cancer  ;  in  the  mouth  of  the  fea 
hedgehog  (echinus),  Sic.  Thefe  parts  at  leaft  refemble  true 
bones  more  than  that  body,  which  is  commonly  called  cuttle-^ 
Jijb  lone;  for  the  defcription  of  which  fee  note  (A)  at  the  end 
of  the  chapter. 

'  There  are  a  few  exceptions  to  the  general  rule,  that  **  all 
the  bones  of  an  animal  enter  into  the  formation  of  its  Jkeleton 
viz.  the  bone  of  the  tongue,  commonly  called  as  hyoides  ;  the 
bone  of  the  penis,  of  feveral  mammalia;  the  bony  ring 
in  the  fcierotica  of  birds  ;  the  clavicular  hones  of  feme  mam- 
malia, &c. 

(To  thefe  inftances  we  mufl:  add  two  others,  which,  though 
not  enumerated  by  the  author,  are  fufficiently  remarkable 
to  deferve  notice :  viz.  the  whole  anterior  extremity  in  fuch 
mammalia,  as  poffefs  no  clavicles  ;  and  the  abdo/minal  fins 
of  fifties,  which  correfpond  to  the  pofterior  extremities  of 
other  animals.)  T. 

^  See  Galenas  remarks  on  this  fubje^,  when  fpeaking  of 
the  refemblance  between  the  ape  and  the  human  fubjedl ;  in 
the  I  ft  book  of  his  Chef-d'oeuvre  de  j^natomids  Mmini/lra- 
tionihr,  lorn.  4.  p.  26.  Chartier's  edition. 
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as  the  greater  or  lefs  flexibility  of  the  body  de- 
pend. 

§  1.  The  ordinary  white  colour  of  the  bones 
has  feveral  gradations,  which  are  fometimes  ob- 
fervabie  in  the  different  parts  of  the  fame  bone ; 
as  in  the  grinding  teeth  of  the  elephant  *,  And, 
in  fome  few  genera  the  whole  bony  flrufture  is 
of  a  different  colour  K  Thus,  in  the  garpike,  {ejox 
belone)  the  bones  are  green  j  and  in  fome  varie- 


*  The  red  tint,  which  the  bones  of  animals  receive  in  con- 
fequence  of  madder  being  mixed  with  the  food,  is  obferved 
by  Ant.  Mi  baud,  in  his  Centuria  Memorahilium  feu  jlrcanorum 
omnis  generis,  p.  i6i.    Cologne,  1572.  i2mo. 

It  is  remarkable,  that  this  well  known  experiment  meets 
with  very  imperfedt  fuccefs  in  cold  blooded  animals. 

*  A  fedlion  of  a  grinding  tooth  of  the  elephant,  or  of  any 
other  herbivorous  animal,  as  the  horfe,  ox,  &c.  fliews  that 
its  fubftance  contains  parts  differing  confiderably  in  appear- 
ance. Befides  the  procefles  of  enamel,  which  are  intermingled 
throughout  with  the  bone,  there  are  two  kinds  of  ofleous 
ftrudlure  of  different  colours.  In  the  above  remark,  die  author 
probably  alludes  to  this  circumftance,  although  he  has  not 
particularly  defcribed  this  formation  in  that  part  of  his 
work,  which  treats  on  the  teeth.  See  the  additional  obfer- 
vations  on  that  fubjedl  at  the  end  of  the  Chapter.  T. 

'  This  has  however  been  alTerted  without  foundation  of 
fome  animals:  thus  Nicholls,  in  his  Compend.  Anal. 7, 
fays  that  the  amcdabad  Jinch  (fringtlla  amandava )  has  yellow 
bones  ;  and  others  have .  ftated  the  fume  circumftance  rc- 
fjjecfting  golden  pheafaut ,  (phafianus  pi&us).  I  have  diffefl- 
ed  both  thefe  auimals;.  and  found  the  alTertions  to  be  ia- 
V  corrcft. 

ties 
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ties  of  the  common  fowl  they  approach  to  a  black 
colour 

§  3.  The  ftruaure  of  the  bones  is  fubjea  to 
fliil  greater  variations ;  which  occur  in  the  diffe- 
rent bones  of  the  fame  fkeleton,  as  well  as  in  the 
whole  Ikeleton  of  particular  clafTes  and  orders.  In-, 
ftances  may  be  obferved  in  the  dry  and  brittle  texr 
ture  of  the  air  bones  of  birds  ;  in  the  long  fibres* 
which  appear  on  fplitting  the  bones  of  .the  larger 
amphibia  and  fifties ;  in  the  peculiar  tenacity  and 
folidity  of  individual  parts  in  foine^  cartilaginous 
fifties  *. 

§  4.  Excepting  the  crown  of  the  teeth,  bones 
are  univerfally  covered  with  periofteum ;  and'  for 
the  mofl:  part  they  contain  marrow '  internally  j  ^ 


*Abulfazel,  the  vizier  of  Akber  the  Great,  has  re-  ^ 
marked  this  of  the  fowls  at  Indore,  andNeermul  in  Berar  ; 
in  his  claffical  work  Ayeen  Akbery,  vol.  2.  p.  72.  and  Niebuhr 
has  ftated  it  of  thofe  at  Perfepolis.    Travels,  vol.  2. 

(Mr.  Hunter  is  faid  to  have  difcovered  thait  the  blacknefs 
refides  in  the  periofteum.  Rees's  Cyclopedia,  Art.  Birds.)  T. 

*  For  a  further  account  of  the  differences  in  the  ftrudure 
of  bones  fee  note  (A)  at  the  end  of  the  chapter. 

'  The  erroneous  opinion,  which  Aristotle  held,  of  the 
want  of  marrow  in  the  bones  of  the  lioni  does  not  require  afi 
exprefs  refutation.  On  that  fubjeft,  as  well  aS  011  fome  othef 
ftiiftalcen  affertions,  fee  R.  Henek  apolog.  pro  Vesalto  iid- 
verfus  Sylvium.    Venet.  1555.  8vo.  p.  27. 
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which  varies  much  in  confiftence,  being  fluid  in  the 
whales. 

§  5.  Bones  are  formed  by  the  oflification  of  ori- 
ginal  cartilages ;  the  teeth  being  again  for  the  moft 
part  excepted.  Oflification  commences  earlier  and 
proceeds  more  rapidly  in  viviparous,  than  in  ovi- 
parous animals This  faft  appears  at  leafl:  from 
comparing  the  incubated  bird  with  the  foetus  of 
mammalia.  Again,  in  the  latter  clafs,  many  points 
in  the  formation  of  the  bones  are  completed  fooner 
in  quadrupeds  than  in  man  * 

y^dditional 


*  It  is  well  known  that  the  incubation  of  the  chick  occu- 
pies twenty-one  days.  The  commencement  of  oflification  is 
not  perceptible  before  the  beginning  of  the  ninth  day  ;  which 
correfponds  with  the  feventeenth  week  of  human  pregnancy. 
In  the  human  embryo  the  firft  points  of  oflification  may  be 
difcerned  in  the  feventh  or  eight  week  after  conception,  (cer- 
tainly not  in  the  third  or  fourth  week,  as  fome  great  anato- 
mifts  have  lately  fuppofed).  Thefe  fads  fhewhow  little  con- 
fidence can  be  placed  in  thatjrcmark  of  Haller's,  which 
concludes  his  excellent  obfervations^on  the  formation  of  the 

,  bones  in  the  incubated  chick.  '*  The  fafts,  which  we  have 
ftiewn  in  the  bones  of  the  chick,  will  hold  good  of  thofc  of 
the  other  claffes  of  animals,  and  of  man." 

*  In  note  (B)  at  the  end  of  the  chapter,  there  is  a  Ihort 
account  of  the  compofition  of  the  different  bony  fubftances, 
v/hich  belong  to  the  various  claffes  of  animals.  T. 

'  An  example  occurs  in  the  clofure  of  the  fontanells.  I 
have  found  thefe  openings  of  confidcrable  fize  in  young 
feetufes  of  the  fera  and  pccora,  but  could  hardly  difcern  any 

trace 
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Additional  Notes  on  the  Firji  Chapter. 

(A)  Offification  does  not  go  on  with  equal  rapi- 
dity in  all  animals,  nor  in  all  the  bones  of  the  fame 
animal.  Thus  the  offification  of  the  internal  ear 
of  man,  and  the  mammalia,  is  completed  before 
any  other  parts ;  and  it  furpaffes  all  other  bone  in 
its  denfity,  and  in  the  proportional  quantity  of 
phofpha'  e  of  lime,  which  it  contains.  In  the  cetacea^ 
particularly  the  bahna  and  phyfeter  (the  black  and 
white  whales,)  this  part  acquires  a  denfity  and  hard- 
nefs  equal  to  that  of  marble.  Its  fedlion  prefents  an 
homogeneous  appearance,  without  the  leaft  veftige 
of  fibres,  cellular  texture,  or  veffels. 

Bones  are  flow  in  acquiring  their  complete 
formation,  in  proportion  to  the  remotenefs  of  the 
period,  at  which  the  growth  of  the  animal  is 
finifhed.  The  flceleton  remains  conftantly  in  a 
cartilaginous  ftate  in  fome  animals ;  fuch  are  the 
Jhark,  Jkate,  Jlurgeon,  and  all  thofe  fifties,  which. 


trace  of  them  at  the  time  of  birth  ;  nothing  at  leaft  which 
could  be  compared  to  their  magnitude  in  a  human  foetus  of 
nine  months.  When  we  compare  the  pelvis,  and  the  whole 
mechanifm  of  parturition  in  the  woman,  witli  thofe  of  the 
female  quadruped,  the  caufe  of  this  difference  appears.  We 
then  difcover,  why  the  yielding  and  overlapping  of  the  Jarge 
bones  of  the  cranium,  which  is  chiefly  effedted  by  the  fon- 
tanells,  is  only  required  to  facilitate  the  birth  of  the  human 
fcctus. 


from 
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from  this  circumftance,  have  been  denominated 
cartilaginous,  or  cbondropterygii.  Although  the 
bones  of  other  fiflies,  of  reptiles,  and  ferpents  ac- 
quire, a  greater  hardnefs,  they  conftantly  remain 
more  flexible,  and  retain,  a  larger  proportion  of 
gelatine  in.  their  ftrudure^.-.than  thofe  of  warm- 
blooded animals. 

The  bony  texture  of  the  mammalia  is  not  fo  fine 
and  delicate  as  that  of  man  :  it  is  particularly  loofe 
and  coarfe  in  the  cetacea^  where  the  diftinclion  of 
the  fibres  is  very  manifefl,  even  on  the  external 
furface.  In  the  jaw  and  the  ribs  particularly,  they 
may  be  loofened  by  maceration,  and  become  very 
obvious. 

The  bones  of  reptiles  and  fifhes  have  a  very 
homogeneous  appearance,  the  earthy  matter  and 
the  gelatine  appearing  to  be  uniformly  mingled  : 
this  is  more  ftrikingly  marked,  as  we  approach  to 
the  cartilaginous  fifhes,  where  the  gelatine  predomi- 
nates, and  conceals  the  earth. 

Several  animals  have  rio  medullary  cavities  even 
in  their  long  bones.  This  is  the  cafe  with  the 
cetacea,  the  feal,  and  turtle. 

The  ftru£lure  of  the  bones  of  birds  fhould  be 
noticed  in  this  place.  They  are  almofl:  univerfally 
hollow :  but  their  cavities,  which  never  contain 
marrow,  are  filled  with  air.  This  organization 
unites  the  advantages  of  lightnefs  and  ftrength. 
For  a  further  account  of  it  fee  the  chapter  on  the 
organs  of  refpiration. 
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The  horn  of  the  ftag  is  a  real  bone,  as  appears 
both  from  its  texture,  and  its  component  elements. 
Its  outer  part  is  hard,  compaft,  and  fibrous  :  the  in- 
ternal fubftance  is  reticulated,  but  very  firm  ;  and 
poflefTes  no  cavities  nor  marrow.  See  the  chapter 
on  the  Jkeleton  of  the  mammalia^  for  the  mode  of 
its  formation,  &c. 

The  ftiells  of  the  teftaceous  animals  are  formed 
of  a  calcareous  fubftance,  which  is  fometimes 
laminated ;  fometimes  as  hard  and  denfe  as  mar- 
ble. This  is  mingled,  as  in  other  bones,  with  a 
gelatinous  matter,  from  which  it  may  be  feparated 
by  means  of  acids.  The  earth  is  not  difpofed  in 
fibres  or  laminas,  as  in  other  bones;  but  is  uni- 
formly expanded  through  the  animal  fubftance. 

The  layers  of  the  fliell  are  formed  fucceftively, 
as  the  animal  increafes  in  fize.  The  exterior  or 
fmalleft  are  formed  firft  :  others  are  fucceftively 
depofited  on  the  inner  furface  of  thefe ;  each  new 
layer  extending  beyond  the  margin  of  the  former 
one,  fo  that  the  fliell,  by  every  addition  increafes 
in  thicknefs  and  circumference.  Are  thefe  new 
layers  formed  by  veflels  exifting  in  the  fliell  itfelf, 
or  are  they  produced  by  exudation  from  the  fur- 
face  of  the  animal  ?  Reaumeur  broke  the  fiiell 
of  fnails,  and  found  that  no  reproduction  took 
place,  when  he  covered  the  expofed  part  of  the 
animal's  body ;  while  the  injury  was  quickly  re- 
paired, when  no  artificial  obftacle  impeded  the 
elFufion  of  fluids  from  the  furface.    This,  experi- 
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ment  seems  to  prove  that  the  (hell  is  formed  by 
depofition  from  the  body  of  the  animal :  but  there 
is  an  argument  equaily  ftrong  in  favour  of  the  ex» 
iftence  of  veffels  in  the  fliell  itfelf.  Between  the 
two  laft  formed  layers  of  the  convex  fliell  of  the 
oyfler,  a  confiderable  cavity  is  found,  filled  with  a 
fluid,  and  communicating  by  a  particular  opening 
with  the  internal  parts  of  the  body.  This  muft  be 
deftroyed  and  reproduced  whenever  a  new  lamina 
is  added  J  and  we  cannot  underftand  how  fuch 
procelTes  can  be  effeded  without  arterial  and  ab- 
forbing  velTels. 

Crujiacpous  animals ^  (crab,  lobfter,  &c.)  have  a 
flceleton  which  furrounds  and  contains  their  foft 
parts,  and  which  ferves  at  the  fame  time  the  pur- 
pofes  of  a  fkin,  When  it  has  attained  its  perfefl 
confiftence,  it  grows  no  more:  but  as  the  foft 
parts  ftill  increafe,  the  fliell  feparates,  and  is  de- 
tached, being  fucceeded  by  a  larger  one.  This 
ne\y  covering  is  partly  formed  before  the  other 
feparates  :  it  is  at  firft  foft,  fenfible,  and  vafcular  j 
but  it  fpeedily  acquires  a  hard  confiftence  by  the 
increafed  depofition  of  calcareous  matter. 

Some  of  the  mollufca  have  hard  parts  in  the  in- 
terior  of  their  body.  The  common  cuttlefifli  Cfepia 
officinalis  J  has  a  vjrhite,  firm,  and  calcareous  mafs 
of  an  oval  form,  and  flightly  convex  on  its  two 
furfaces,  cpmmonly  known  by  the  name  of  the 
cuttlefijh.bone^  contained  in  the  fubftance  of  its 
body.   It  has  no  eoniie£tion  with  any  foft  part, 

whence 
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whence  it  appears  completely  as  a  foreign  body : 
no  veflel  nor  nerve  can  be  perceived  to  enter  it ; 
nor  does  it  receive  the  attachment  of  any  tendon. 
In  the  calmar  (fepia  loligo),  this  body  refembles 
horn  in  its  appearance  ;  it  is  tranfparent,  hard,  and 
brittle.  Its  form  refembles  that  of  a  leaf,  except 
that  it  is  larger ;  and  fometimes  that  of  a  fword. 
blade.  Thefe  parts  mufl:  grow  like  fhells,  by  the 
fimple  addition  of  fucceffive  layers. 

(B)  As  chemical  analyfis  has  difcovered  fome 
interefting  differences  in  the  conftituent  ingredients 
of  the  hard  parts  of  various  animals ;  it  feems 
right  to  give  a  fhort  account  of  them  in  the  pre- 
fent  place. 

The  bones  and  teeth  of  red-blooded  animals, 
confirt:  chiefly  of  phofphate  of  lime,  depofited  in 
the  interftices  of  an  animal  fubftance ;  which,  when 
freed  from  the  earthy  matter  by  the  immerfion  of 
the  bone  in  an  acid,  approaches  in  its  confiftence 
to  cartilage.  This  is  completely  diflfolved  by  boil- 
ing in  a  clofe  velTel,  and  is  thereby  proved  to  con- 
fift  of  gelatine.  A  fmall  quantity  of  carbonate  of 
lime  is  mixed  with  the  phofphate ;  and  hence  ef- 
fervefcence  arifes  when  a  bone  or  tooth  is  fub- 
je£led  to  the  adion  of  acids. 

The  relative  proportions  of  thefe  ingredients  in 
the  general  ftrudure  of  bone  have  not  hitherto 
been  determined  with  much  accuracy;  but  the 
obvious  differences  of  ftrufture  and  appearance 
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not  only  in  the  different  clalTes,  orders,  and  genera, 
but  even  in  the  feveral  bones  of  the  fame  individual, 
and  in  parts  of  the  fame  bone,  leave  no  doubt  that 
much  variation  muft  exifl:  in  thefe  points. 

The  horn  of  the  flag  is  bone,  containing  a  large 
proportion  of  gelatine. 

The  bones  of  fifhes  contain  phofphate  of  lime ; 
but  the  animal  fubftance  exifts  in  very  large  pro- 
portion, particularly  in  thofe  which  are  called  car- 
tilaginous, vi'here  it  completely  obfcures  the  earthy 
matter. 

Carbonate  and  phofphate  of  lime,  depofited  on  a 
cartilaginous  bafis,  which  retains  the  form  of  the 
part,  after  the  earthy  matter  has  been  feparated, 
conftitute  the  ex,ternal  covering  of  the  cruftaceous 
animals  (crab,  lobfter,  &c.).  The  carbonate  is  in 
greateft  quantity. 

Carbonate  of  lime,  with  a  fmall  quantity  of  phof- 
phate, forms  the  earthy  principle  of  the  fhell  of 
the  echinus. 

The  ftiells  of  the  teftacea,  are  entirely  compof£4 
of  carbonate  of  lime,  united  to  a  gelatinous  fub- 
ftance. When  immerfed  in  acid,  a  rapid  efferr 
vefcence  enfues.  Some  of  them,  which  are  very 
hard  in  their  texture,  and  have  an  enamelled  fur- 
face,  contain  fo  little  ammal  matter,  that  it  does  not 
retain  the  form  of  the  fhell,  which  is  completely 
diifolved  by  acids,  like  the  enamel  of  the  teeth, 
But  others,  which  confifl:  of  what  is  called  mother 
of  pearl,  and  are  formed  by  fucceffive  ftrata,  (e.  g, 

the 
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the  oyfter,  mufcle,  &c.)  contain  a  much  larger  pro- 
portion. When  thefe  have  been  macerated  in  acid, 
a  gelatinous  fubftance  remains,  confifling  of  fe- 
veral  layers  of  membrane,  arranged  ftratum  fuper 
ftratum. 

It  appears  therefore,  that  phofphate  of  lime  is  the 
peculiar  earth  of  bone,  and  carbonate  that  of  Jhell ; 
uhhough  no  bone  has  been  hitherto  difcovered, 
without  a  fmall  admixture  of  the  latter  ingredient. 
Hence  that  fingular  produftion  from  the  body  of 
the  cuttle-fifh  is  improperly  called  bone ;  as  it  con- 
fifls,  like  (hells,  of  various  membranes,  hardened 
by  carbonate  of  lime,  without  any  phofphate.  See 
"  Exper'wients  and  Obfervatiom  on  Shell  and  Bone^* 
by  C.  Hatchett, Efq.    Philof.  Tranf.  lygg. 

The  fame  excellent  chymift  has  alfo  found,  that 
ihe  zDopbytes,  confift  of  carbonate  of  lime  joined  in 
different  inflances  to  various  proportions  of  animal 
fubflance.    Pbilof,  Tranf  1800,  part  2. 
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ON  THE  SKELETON  OF  MAMMALIA. 

§  The  form  of  the  different  mammalia,  par- 
ticularly  the  fourfooted  ones,  varies  confider- 
ably ;  and  their  flveletons  muft  be  marked  by  cor- 
refponding  differences.  Yet  thefe  varieties  may 
be  included,  at  leaft  for  the  greateft  part,  under 
the  following  peculiarities  j  which  ferve  to  diftin- 
guifh  their  ikeletons  from  thofe  of  birds. 

The  Ikeletons  of  mam-       Thofe  of  birds  are  dif- 

malia  poffefs  ;  tinguifhed  by ; 

1.  A  Ikull  with  ge-       i.   *  A  ikull  which 
nuine  futures,  (at  leaft  has  not  real  futures  \ 
with  very  few  exceptions; 

as  perhaps  the  elephant, 
and  the  duck-billed  ani- 
mal %  ornithorhyncus'). 

2.  Jaws  furniflied  with  2.  A  bill  without 
teeth.  teeth. 


'  This  is  the  cafe,  at  leaft,  with  my  fpecimen :  the  Cra- 
nium, deftitute  of  futures,  confiderably  refembles  that  of  a 
bird  in  this  point. 

*  See  note  (A)  at  the  end  of  the  chapter. 

^  This  is  meant  to  apply  to  adult  birds  ;  for  young  indi- 
viduals have  at  leaft  feparate  bones  in  their  crania,  if  they 
are  not  conneded  by  real  denticula^ted  fvtures. 

Except 
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Except  the  ant-eaters^ 
the  manis,  the  duck-billed 
animal  *,  the  balmna 
(whale). 


3.  An  upper  jaw, 
which  does  not  move. 


4.  An  OS  ititermaxil' 
tare. 

(For  the  probable  ex- 
ceptions, fee  §  14') 

5.  Two  occipital  con- 
dyles. 

6.  Seven  cervical  ver- 
tebrae. 

Except  the  three-toed 
Jloth'iznd  fome  cetacea. 

7.  Moveable  dorfal 
vertebrae. 

8.  A  pelvis  clofed  in 
front. 

Except  the  ant-eaters  ; 
which  have  it  open :  and 
the  tetacea,  which  have 
none. 


3.  An  upper  jaw, 
which  does  move. 

There  are  fome  ex- 
ceptions, viz.  the  rhi?W' 
ceros  bird. 

4.  No  Qs  intermaxiU 
lare. 


5.  A  fmgle  occipital 
condyle, 

6.  More  than  feven 
cervical  vertebrae. 


7.  Motionlefs  dorfal 
vertebrae. 

8.  A  pelvis  open  an- 
reriorly. 

Except  the  oft  rich. 


*  This  exception  is  not  ftrldly  corred  ;  as  the  duck-billed 
animal  has  been  found  to  poflefs  a  peculiar  kind  of  horny 
teeth.    Sec  the  addiiional  note  to  §  30.  T. 

9.  True 
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9-*  True  clavicles  in  a  9.  Clavicles  conftant- 
few  genera  only.  ly  :  and  almoft  as  uni- 

verfally  the  fork- like  bone. 

§  7-  We  fhall  firft  defcribe  the  cranium  of 
mammalia ;  fince  its  ftruaure  moft  materially  in- 
fluences the  whole  animal  economy,  from  ferving 
as  a  receptacle  for  the  brain,  the  organs  of  fenfe, 
and  thofe  of  maflication. 

§  8.  The  well  known  divifion  of  the  bones  of 
the  head,  into  thofe  of  the  cranium,  and  of  the 
face,  is  convenient  for  pointing  out  the  remarkable 
proportions  of  relative  magnitude  in  the  two  divi- 
fions\  Compare,  for  inflance,  the  fkull  of  the 
orang-outang  (fimia  fatyrus J  with  that  of  the  ?nan' 
dril  ( papio  maimon )  ;  or  that  of  the  porpoife,  with 
the  white  whale. 

§  9.  The  number  of  proper  bones  of  the  cranium 
is,  on  the  whole,  the  fame  as  in  the  human  fubjedl. 
The  OS  frontis  in  moft  of  the  horned  animals^  is  com- 
pofed  of  two  equal  portions  :  the  two  parietal  bones 
are  confolidated  into  one  in  many  of  thefe,  and  in 
others  they  are  united  to  the  occiput.    Some  of 

^  A  profile  view  anfwers  as  well  for  this  purpofe  as  a 
view  from  above.  I  have  explained  the  iife  of  the  latter, 
{which  I  call  norma  verlicalisj  in  comparing  the  national 
forms  of  human  crania,  in  the  3d  edition  of  my  work,  De 
Generis  humam  Farietaie  Nativa,  p.  203.  and  in  the  4Ch,  De- 
cas.  Cran.  divers^  Gent,  p.  I3. 
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the  ^lins  have  a  feparate  piece  between  the  parietal 
and  occipital  bones 


4  * 


§  10.  A  principal  variation  in  the  form  of  the 
cranium,  arifes  from  the  fize  and  diredion  of  the 
crijia  occipitalis  f,  which  bears  a  determinate  pro- 
portion to  the  ftrength  of  the  jaws.  It  is  wanting 
in  the  orang'outajig',  but  is  very  large  in  the  baboon 
of  Borneo. the  longitudinal  crifta  is  very  ftrongly 
exprefled  in  the  badger ;  and  the  tranfverfe  ridge 
is  remarkable  in  the  beaver.  Between  the  arched 
fides  of  the  upper  part  of  the  cranium  in  the  ele- 
phant, lies  a  broad  and  deep  impreffion,  with  a  lon- 
gitudinal crifta  at  its  bottom. 

There  is  confiderable  difference  in  this  refped, 
between  the  different  races  of  dogs :  viz.  between 
the  pug-dog,  and  that  of  Newfoundland. 

§  II.  The  fituation  and  direftion  of  the  great 
occipital  foramen  are  attended  with  remarkable  va- 


See  Merrem's  Anatomy  of  the  Domeftic  Moufe  ;  in 
his  Mlfcellaneous  Obfervat'wns  on  Natural Hiftory  :  and  Meyer's 
Pfodromus  Anat.  Murium  ;  who  calls  it  os  trahfverfum. 

•  See  note  (B),  at  the  end  of  the  chapter. 

f  See  note  (C),  at  the  end  uf  the  chapter. 

^  This  completely  untailed  baboon,  was  firft  defcribed  by 
WuRMB,  (who  very  wrongly  called  it  the  great  orang-outangs 
or  pongo)  in  tlie  2d  vol.  of  the  Tranfacl'ious  of  the  Batav.  So- 
ciety. 1  faw  a  drawing  of  its  monftrous  fkeleton,  which  is 
four  feet  two  inches  high,  at  the  cabinet  of  tlie  Hague,  in 
December  1791. 

riations 
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riations  In  fome  inftances.  Inftead  of  lying  hori- 
zontally, as  in  the  human  fubjeft,  (where  indeed 
the  anterior  margin  is  fometimes  higher  than  the 
pofterior)  it  is  placed  in  mofl:  quadrupeds  at  the  ex- 
tremity of  the  cranium,  and  obliquely,  with  the 
pofterior  border  turned  upwards.  In  fome,  indeed, 
its  dire£lion  is  completely  vertical ;  and  in  the  ?«ar- 
mot  of  the  Alps^  its  upper  margin  is  turned  more 
forwards  than  the  lower  ^  *. 

§  12.  The  futures,  which  conned  the  indivi- 
dual bones  of  the  cranium,  are  generally  lefs  intri- 
cate, at  leaft  to  outward  appearance,  in  quadrupeds 


*  See  Daubenton,  on  different  Situation  of  the  great  Occi' 
pital  Foramen  in  Man  and  /Inimalsi  in  the  Mem.  de  I'Jcad.  des 
Sc.  de  Paris,  1764.  On  the  difference,  which  we  are  now 
confidering,  this  excellent  zootomift  founded  his  occipital  line, 
which  has  been  employed  in  the  comparifon  of  different 
crania  with  each  other.  He  draws  two  lines,  which  inter- 
fed  each  other  in  the  profile  of  the  fkuU  :  One  paffes  from 
the  pofterior  margin  of  the.  great  foramen,  (which,  in  almoft 
all  mammalia,  is  alfo  the  fuperior  one,)  through  the  lower 
edge  of  the  orbit ;  the  other  takes  the  direction  of  the  open- 
ing itfeJf,  beginning  at  its  pofterior  edge,  and  touching  the 
articular  furfacfi  of  the  condyles.  He  determines,  accord- 
ing to  the  angle  formed  by  the  jundlion  of  thefe  two  lines, 
the  fimllarity  or  diverfity  of  the  form  of  crania. 

This  angle  is,  however,  but  an  imperfedl:  criterion ;  for 
its  variations  are  Included  between  80°  and  90°  in  almoft  all 
quadrupeds,  which  differ  very  effentially  in  other  points. 
And  fmall  variations  occur  in  the  individuals  of  one  and  the 
fame  genus. 

•  See  note  (D),  at  the  end  of  the  chapter. 

than 
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than  in  man.  Their  teeth  are  however  ftrong  and 
fliarp  in  the  horned  pecora,  for  obvious  reafons  ; 
and  the  frontal  bones  are  thick  in  the  fame  ani- 
mals \  OJfa  triquetra  are  feldom  feen  in  the  cra- 
nia of  animals.  Yet  I  have  fpecimens  of  thefe,  in 
the  hare  and  orayig-outang  ;  the  futures  of  the  latter 
are  remarkably  elegant  ^ 

§  13.  The  general  form'  of  the  cranium,  Is 
moft  materially  influenced  by  the  diredion,  and 

the 


'  In  fheep  afFedted  with  the  daggers,  where  the  hydatid  is 
large,  and  fituated  at  the  furface  of  the  brain,  I  have  found 
this  part  of  the  bone  almoft  completely  abforbed  ;  fo  that  it 
yielded  to  preflure,  and  appeared  like  a  thin  cartilaginous 
membrane. 

*  That  obfervation,  which  Eustachius  makes,  concern- 
ing the  futures  of  apes,  mud  therefore  be  underflood  with 
fome  limitation ;  "  they  are  always  fo  obfcure,  as  fcarcely 
ever  to  deferve  the  name  of  futures."    OJftum  examen,  p.  173. 

'  To  determine  this  with  greater  precifion,  Camper  in- 
ftituted  the  facial  line ;  the  application  of  which  is  moft  mi- 
nutely explained  in  his  pofthumous  work,  "  On  the  natural 
Differences  of  the  Features,  Sec."  Like  Daubenton,  he  draws 
on  the  profile  of  the  cranium  two  ftraight  lines,  which  in- 
terfift  each  other;  but  in  different  diredions  from  thofe  of 
the  French  anatomift.  An  horizontal  line  pafles  through  the 
external  auditory  paffage,  and  the  bottom  of  the  cavity  of 
the  nofe  ;  this  is  interfedted  by  a  movt  perpendicular  one,  pro- 
ceeding from  the  convexity  of  the  forehead,  to  the  moft  pro- 
minent point  of  the  upper  jaw, 'or  of  the  intermaxillary  bone. 
The  latter  is  the  ^To^tr  facial  line ;  and  the  angle,  which  it 
forms  with  the  horizontal  line,  determines,  according  to 
Camper,  the  differences  of  the  crania  of  animals,  as  well  as 
the  national  phyfiognomy  of  the  various  races  of  mankind. 

c  I  have 
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the  various  degrees  of  prominence  of  the  facial 
bones.  The  projection  is  generally  formed  by  a 
prolongation  of  the  upper  jaw  j  partly  alfo,  and  in 
many  inftances  chiefly  by  the  intermaxillary  bone, 
which  is  inclofed  between  the  two  upper  jaw 
bones  *. 


§  14.  The  upper  jaw-bones  of  other  mammalia, 
do  not,  as  in  man,  touch  each  other  under  the 
nofe,  and  contain  all  the  upper  teeth  ;  but  they 
are  feparated  by  a  peculiar,  fingle,  or  double  in- 
termoxUlary  hone  which  is  in  a  manner  locked 
between  the  former,  and  holds  the  incifor  teeth  " 
of  fuch  animals,  as  are  provided  with  thefe  teeth. 
It  exifts  alfo  in  the  pecora,  which  have  no  incifor 
teeth  in  the  upper  jaw  ;  as  well  as  in  fuch  genera 

I  have  mentioned  my  objeflions  to  its  application,  in  tJie 
latter  point  of  view,  in  my  work,  De  Generis  Humatii  Variet. 
Nati-v.  3d  edit.  p.  200.  Concerning  its  ufe,  as  applied  to 
the  crania  of  animals,  the  fame  obfervations  which  were 
made  on  the  line  of  Daubenton  will  hold  good,  mutatis 
mutandis.  About  three-fourths  of  all  the  fpecies  of  quad- 
rupeds, which  we  are  hitherto  acquainted  wilh,  whofc  crania 
differ  extremely  in  other  refpedts,  have  one  and  the  fame 
facial  line. 

*  For  a  more  particular  account  of  the  relative  propor- 
tions of  the  cranium  and  face,  together  with  the  meafure  of 
thefe,  according  to  the  rules  of  Camper,  fee  note  (E),  at  the 
end  of  theichapter. 

'°  GoTTH.  Fischer  on  the  different  forms  of  the  interntaxlllary 
bone  In  different  animals,  with  plates,  in  Germ;m.  Leipzig, 
1800,  8vo. 

"  Vesalius  dec.  h.fabricd,  p.  46,  fig.  i. 

Q  as 
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as  have  no  Incifor  teeth  at  all ;  viz.  the  dt^ck- 
billed  animal,  and  the  armadillo.  It  h  even  found 
in  thofe  mammalia,  which  are  wholly  deftitute  of 
teeth  ;  as  the  anteater,  and  the  proper  whales 
It  is  joined  to  the  neighbouring  bones  by  futures, 
which  run  exteriorly  by  the  fide  of  the  nofe  and 
fnout,  and  which  pafs,  towards  the  palate,  clofe  to 
the  foramina  incifiva  '\  Its  form  and  magnitude 
vary  furprifmgly  in  feveral  orders  and  genera  of 
mammalia.    It  is  fmall  in  many  feras  j  as  alfo  in 


"  On  this  account  I  prefer  the  term  intermaxillary  bone, 
to  that  of  OS  inci/tvum,  which  is  employed  by  Haller. — 
Blair,  in  his  excellent  account  of  the  anatomy  of  the  ele- 
phant, calls  it  OS  palatl }  and  Vitet  as  maxillalre  interieur. 

In  human  crania,  at  leaft  thofe  of  the  foetus,  and  young 
children,  there  is  at  the  fame  part  a  fmall  tranfverfe  flit 
near  the  foramen  incifivum,  of  which  Fallopius  gave  the 
following  acciirate  account  in  the  year  1561:  '*  I  find  this 
divifion  to  be  rather  a  flit  than  a  future,  fmce  it  does  not  fe- 
parate  one  bone  from  the  other,  nor  does  it  appear  exteriorly, 
nor  join  two  bones;  which  is  the  office  of  futures.'^  Ol/s.  Jnat. 

Hence  I  was  much  furprifed  to  find  Vicqjd'Azyr  in  1780 
difcover  in  this  point  an  unexpedted  refemblance  between  the 
cranium  of  the  human  fubjeft,  and  of  quadrupeds,  Mem. 
del' Acad,  des  Sc.  1780. 

In  the  celebrated  difpute  of  the  1 6th  century,  whether 
Galen's  olleology  was  derived  from  the  flceleton  of  man 
or  the  ape,  Ingrassias  argued  for  the  latter  fide  of  the' 
queftion,  from  Galen's  having  afcribed  an  intermaxillary 
bone  to  the  human  fubjedt.  And  the  fame  author,  in  his 
claflical  "  Commentarii  in  Gakni  Llbrum  de  OJlhus,"  Panorm, 
1 603,  fol.  particularly  points  out  the  parts  ;  "  where  Galen, 
led  aftray  by  the  dilTeflion  of  apes,  deviates  from  the  true 
conftrudion  of  the  human  body.'* 

c  2  the 
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the  walritfs  (Trichecus).  In  the  ^//m  *  It  Is  gene- 
rally remarkably  large  ;  viz.  in  the  beaver  and  w^r- 
mot.  It  is  alfo  large  in  the  hippopotamus,  porpoife, 
and  cachalot  (phyfcter  macrocephdus).  Its  form  is 
very  remarkable  in  the  ornilhorhynchus,  where  it 
confifls  of  two  hooklike  pieces,  joined  by  a  broad 
fyrichondrofis 

§  15.  The  above-mentioned  anterior  palatine 
holes,  or  foramina  incifiva  are  double  in  moft  mam- 
malia, as  in  man.  They  are  much  larger  in 
quadrupeds  than  in  the  human  fubjeft  :  in  the 


*  Its , great  fize  in  thefe  animals  is  accounted  for  by  the 
magnitude  of  the  incifor  teetli,  which  it  contains.  T. 

I  cannot  repeat  here,  what  I  have  obferved  in  my  book 
De  Generis  Humt.  Var.  AW.  on  the  fubjed  of  the  intermaxilhiry 
bone  ;  of  which,  as  is  there  ftated,  not  the  lead  trace  could 
be  difcovered  in  the  crania  of  fome  apes  and  baboons,  although 
the  individuals  Avere  young.  Can  it  be  fuppofed,  that  in 
thefe  inftances  it  was  confolidated  to  the  neighbouring  bones 
at  a  young  period  of  life,  when  all  the  other  futures  were  in 
a  ftate  of  perfection  ? 

Fischer  could  difcover  no  trace  of  this  bone  in  feveral 
mammalia  of  other  orders  ;  viz.  the  three  toedjloth,  (bradypus 
tridaElylus )  z.r\.d  t\\t  horfe  Jhoe  hat  ( Defperlilio  ferrum  equin  mi). 
See  his  work  above  quoted.  Yet  he  admits  it  as  pofllble 
that  the  bone  may' have  been  broken  off,  at  lead  in  the  Jloth. 
In  fhort,  all  the  exceptions,  which  we  have  jufl:  enumerated, 
require  a  more  accurate  inveiligation  in  numerous  and  per- 
fed  fpecimens  from  different  periods  of  life.  (Sea  note  (F) 
at  the  end  of  the  chapter.) 


pecora 
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pccora  and  the  hare  they  are  remarkably  long  and 
broad 

§  1 6.  There  are  remarkable  impreffions  in  the 
upper  jaw  of  mofl:  pecora,  near  the  nafal  bones, 
arifing  from  the  fituation  of  the  finiis  febacei.  This 
part  has  a  reticular  ftruclure  in  the  hare^  which 
approximates  in  that,  as  well  as  in  many  other 
points,  to  the  formation  of  the  ruminant  animals. 

§  17.  In  the  zygoma  we  obferve  feveral  important 
differences,  immediately  derived  from  the  organs  of 
maftication  It  is  commonly  formed  by  the  junc- 
tion of  the  cheek  bone  with  the  os  te?npons.  In  feve- 
ral web-footed  and  digitated  mammalia^  (viz.  the 
otter ^  beaver,  opoJfu?n,  guinea-pig,)  there  is  a  peculiar 
bone  interpofed  between  thefe,  It  is  ftraight,  and 
almofl:  of  a  thread-like  flendernefs  in  the  mole.  It 
ig  of  immenfe  ftrength,  and  includes  a  large  fpace 
towards  the  cranium,  for  lodging  the  powerful  muf- 
cles  which  rnove  the  lower  jaw,  in  feveral  carnivo- 
rous animals,  as  the  tiger,  and  in  fome  glires,  as  the 
beaver.    In  the  rat,  and  fome  others,  it  is  convex 


In  many  tnftances,  as  in  the  Hon,  the  openings  of  thele 
large  foramina  are  very  vifible  in  the  palate,  dui'ing  life.  See 
J.  Ri dinger's  Delineation  of  the  tairie  lion >  which  was  exhibited 
in  Germany  in  1760,  fol.  * 

'*  See  Pin  EL  Recherches  fur  une  nouvelle  methode  de  clajjification 
des  quadrupedes,  in  the  id  vol.  of  the  Ades  de  la  Societe  d'  Hi/- 
(01  re  Naturelle  de  Paris. 
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below";  in  the  wenfeU  above.  It  is  remarkable  in 
they7<9//j  for  a  large  defcending  procefs,  which  comes 
from  the  os  malas  *. 

§  18.  The  elephant  poflefles  only  a  kind  of  imi- 
tation of  nafal  bones.  In  mofl:  apes^  and  even  in 
the  orang  outang,  there  is  a  fingle,  triangular,  and 
and  very  fmall  nafal  bone.  In  the  greater  number 
of  true  quadrupeds,  there  are  tvuo  olTa  nafi,  fre- 
quently of  very  confiderable  magnitude.  This  is 
the  cafe  in  the  pecora  and  fjare  ;  alfo  in  the  horfe, 
pig,  &c.  In  the  rhinoceros,  the  olTa  nafi,  which 
fupport  the  horn,  are  very  foon  confolidated  to- 
gether. 

§  19.  The  lacrymal  hones  foja  unguis)  are  en- 
tirely wanting  in  the  elephant.  They  are  particu- 
larly large  in  the  pecora;  and  above  all  in  the 
antelope.  They  are  alfo  very  remarkable  in  the 
opcffum. 

§  20.  The  orbits  differ  very  much  in  their  direc- 
tion, capacity,  and  depth.  They  have  for  the  mofl: 
part  a  lateral  direftion.  In  the  fi7ni<^  they  are  di- 
rected forwards,  as  in  man  ;  but  they  lie  much 
more  clofely  together  than  in  the  human  fubjed, 
In  the  heaver  they  point  upwards. 

They  are  completely  clofed  in  the  quadrumanous 


See  note  (G)  at  the  end  of  the  chapter. 
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mammalia.  In  the  pecora  and  folidungula  they 
have  a  circular  margin  in  front;  but  the  outer 
part  is  deficient  behind.  In  the  fera  and  feveral 
glires  the  outer  part  of  their  margin  is  alfo  deficient. 
The  depth  of  thefe  cavities  is  equally  various.  In 
many  cafes  they  are  fo  fuperficial  as  fcarcely  to  de- 
ferve  the  name  of  orbit ;  viz.  the  mole^  and  anteater. 
Haller's  aflertion,  that  man  pofleffes  a  larger 
bony  orbit  than  any  animal,  is  erroneous.  The 
orbit  of  the  cat  is  comparatively  larger,  as  alfo  that 
of  feveral  inakis,  ( lemur ) .  See  the  delineation  of 
their  crania  in  Fischer's  valuable  "  Anatomy  of 
the  Maki.'*    Frankfort  1804,  4to  *. 

§  21.  In  mammalia,  which  have  horns,  thefe 
parts  grow  on  particular  procefles  of  certain  bones 
of  the  cranium.  In  the  one  horned  rhinoceros,  they 
adhere  to  a  rough,  and  flightly  elevated  furface  of 
the  vaft  nafal  bone.  The  front  horn  of  the  two 
horned  fpecies  has  a  fimilar  attachment ;  the  pofte- 
rior  refts  on  the  os  frontis  ;  as  thofe  of  the  horned 
pecora  do.  Two  kinds  of  ftrudlure  are  obferved 
in  the  latter  :  there  are  either  proper  horns,  as 
in  the  genera  of  the  ox,  goat,  and  antelope,  or  bony 
produdions,  as  in  the  genus  cervus^  which  includes 
animals  of  the  deer  kind.    Thefe  are  alfo  called 


•  See  note  (H)  at  the  end  of  the  chaptrr. 
"  Geoffroy  hi  Memoira  de  la  Sockte      H'tjlo'ire  Naturelle  de 
Pari.-,  an.  7.  cahler  i. 
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horns  in  Englifli,  or  fometimes  antlers  :  in  French 
bois  de  cerf.  In  the  former,  the  external  table  of  the 
frontal  bones  is  elongated  into  a  procefs,  which 
contains  a  continuation  of  the  frontal  finufes,  ex- 
cept in  the  antelope.  Its  external  vafcular  fuiface 
fedVetes  the  horn,  which  covers  this  procefs  like  a 
(heath.  In  the  ftag  kind  (in  the  male  "  only 
in  moft  genera),  the  frontal  bone  forms  a  (hort 
flattened  prominence,  from  which  the  proper  antler 
immediately  (hoots  forth.  It  is  renewed  every 
year,  and  is  covered,  during  the  time  of  its  growth, 
with  a  hairy  and  very  vafcular  fkin  *       The  little 

horns 


"  I  have  colledled  about  twenty  Inftances,  from  the  mid- 
dle of  the  1 6th  century  downwards,  in  which  horned  hares 
are  faid  to  have  been  found,  with  fmaJl  branches  hke  thole 
of  the  roebuck,  both  in  different  parts  of  Europe,  and  in  the 
Eaft  Indies.  Were  this  fadt  aicertained,  it  would  furnilh 
Another  ftriking  point  in  which  thefe  animals  reftmblp  the 
pecora.  The  fadt  is  fufpicious,  becaufe  I  have  not  yet  been 
fufTiciently  fatisfied  of  a  fmgle  inftance  in'  which  the  honis 
were  on  the  hare's  head,  although  every  trouble  has  been 
taken  to  procure  information  ;  and  they  appear  in  the  draw- 
ings, which  I  pofFefs,  by  far  too  large  for  a  hare. 

'9  Anomalous  inftances,  in  which  the  females  have  pof- 
feffed  horns,  may  be  feen  in  Stahl, cornu  cerv't  declJuo, 
Hal.  1699.  Leopold,  difs.  de  alee,  Bas.  1700.  Hov  in  the 
JUnnean  Trans,  vol.  2.  p.  356. 

I  poffefs  a  coloured  drawing,  and  accurate  account  of  a 
horned  roe,  which  was  (hot  in  Hano\>^er. 

*  See  note  (I)  at  the  end  of  the  chapter. 

The  annual  reprodudtion  of  thefe  horns  conftitutes,  in 
many  points  of  view,  one  of  the  mod  remarkable  pheno- 
mena of  animal  phyfiology.  It  affords  a  moft  ffT-ilying  proof; 

ift> 


ON  THE  SKELETON  OF  MAMMALIA.  25 

horns  of  the  giraffe  hold  a  middle  place  between 
thefe  two  divilions.  In  their  form,  ftruflure,  and 
permanent  duration,  they  refemble  the  frontal  pro- 
cefTes  of  the  proper  horn^  :  in  their  hairy  covering 
they  approach  to  the  branches  of  the  flag  kind 

§  22.  The  fkeleton  of  quadrupeds  deviates  more 
from  that  of  man  in  the  form  of  the  lower  jaw  bone, 
than  in  any  other  part.  This  difference  confifts 
chiefly  in  the  want  of  a  prominent  chin  ;  that  pecu- 


ift,  of  the  power  of  the  nutritive  procefs,  and  of  the  nipiJ 
growth,  which  is  dependant  on  this  in  warm  blooded  animals. 
For  the  horn  of  a  ftag,  which  may  weigh  a  quarter  of  a 
hundred,  is  completely  formed  in  ten  weeks,  zdly,  of  a 
limited  duration  of  life  in  a  part  of  an  animal,  entirely  inde- 
pendent on  the  life  of  the  whole  animal;  (which  in  the  ftag 
extends  to  abont  30  years).  3dly,  of  change  of  calibre  in 
particular  veiTels.  For  the  branches  of  the  external  carotid, 
■which  fupply  the  horn,  are  furprifingly  dilated  during  its 
growth  ;  and  recover  their  former  area  v/hen  that  procefs 
has  ceafed.  4thly,  of  a  peculiar  fympathy,-  which  is  mani- 
fefted  between  the  growth  of  the  horns,  and  the  generative 
fpndions.  For  caftration,  or  any  ?flential  injury  of  the  err 
gans  of  generation,  impedes  the  growth,  alters  the  form,  or 
interrupts  the  renewal  of  the  horns.  Sec  Russell's  expe- 
riments in  his  "  Economy  of  Nature  in  caite  and  chronical  Dif. 
eafes  of  the  Glands."  It  has  alfo  been  alTerted,  but  without  a 
fufficient  proof  hitherto,  that  injuries  of  the  newly  formed 
horn  render  the  flag  impotent  for  feme  time,  Berlin  Soc.  of 
Inquirers  irilo  Nature,  vol.  4.  p.  360. 

The  frontal  procefs  in  the  young  giraffe,  ccnftitutes  an 
epiphyfis,  which  is  conneded  to  the  frontal  bone  by  acruft 
of  cartilage  ;  but  afterwards  becomes  confolidated  to  the 
bone. 

liar 
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liar  charadleriftlc  of  the  human  countenance  ;  which 
exifts  in  every  race  of  mankind,  and  is  found  in  no 
other  inflance  whatever.    Man  has  alfo  the  niorteft 
lower  jaw  in  comparifon  with  the  cranium  ;  the 
elephant  perhaps  approaching  the  neareft  to  him 
in  this  charaaer".    The  fame  bone  is  further  dif- 
tinguiflied  by  the  peculiar  form  and  diredion  of 
its  condyle.    The  articulation  of  thefe  proceffes 
varies  according  to  the  ftrufture  of  the  maflicating 
organs.    They  are  both  iituated  in  the  fame  ftraight 
horizontal  line  in  the  fera  ;  their  form  is  cylindri- 
cal J  and  they  are  completely  locked  in  an  elongated 
glenoid  cavity,  whofe  margins  are  fo  extended  be- 
fore and  behind  the  condyle,  that  all  rotatory  mo- 
tions are  rendered  impoffible,  and  hingelike  move- 
ments only  allowed.  This  ftrudlure  is  rnofl  ftriking. 
ly  exemplified  in  the  badger,  where  the  cylindrical 
condyles  are  fo  clofely  embraced  by  the  margins  of 
the  articular  cavity,  that  the  lower  jaw,  (at  leafl:  in 
the  adult    animal,)  is  flill  retained  in  its  fituation, 
after  the  foft  parts  have  been  entirely  removed  by 
maceration.    In  many  herbivorous  animals  (in  the 
mofl:  extenfive  fenfe  of  the  term)  thefe  condyles 
are  really  rounded  eminences ;  viz.  in  the  elephant 
<lnd  beaver.    Their  furface  is  flattened  in  the  pecora^ 
which  have  alfo  the  lower  jaw  narrower  th^n  the 
upper,  fo  that  the  two  fets  of  teeth  do  not  meet 
together,  when  the  mouth  is  fliut ;  but  are  brought 

"  See  Pin  HL  fur  ks  os  de  la  tele  de  I'  Elephant  ill  the  Journal 
de  thyfique,  torn.  43.  p.  54. 

into 
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into  contaa:  by  the  free  lateral  motion,  which  takes 
place  in  rumination.  The  two  condyles  lie  parallel 
to  each  other  in  a  longitudinal  dlreftion  in  many 
gUres  ;  viz.  in  the  hare,  where,  (as  in  the  anieater) 
the  coronoid  procefs  is  almofl:  entirely  wanting. 
This  procefs  is  on  the  contrary  very  confpicuous  in 
the  giraffe.  The  cctacea  have  the  articular  furface 
of  the  lower  jaw  turned  almoft  diredly  back- 
wards ''^  *. 

There  are  on  the  whole,  few  other  bones  in  the 
Ikeleton  of  mammalia,  of  fuch  various  forms  as  the 
lower  jaw.  The  moft  ano\-malous  formation  of  this 
bone  is  the  (hovel-like  furface  of  its  anterior  part 
in  the  duck  billed  animal. 

"We  have  laftly  to  obferve  that  the  two  halves  of 
the  lower  jaw  are  connefted  throughout  life,  in 
many  mammalia,  by  a  mere  fynchondrofis  ;  which 
is  eafily  feparated  by  boiling  or  maceration.  This 
is  the  cafe  in  many  /era,  glires,  and  cetacea.  They 
are  confolidated  into  one  piece,  as  in  the  human 
fubjecl,  at  an  early  period,  in  the  qiiadrwnana,  as 
alfo  in  the  horfe,  homed  cattle,  pig,  elephant,  $cc. 

§  23.  The  jaws  of  mammalia  contain  teeth  f  ^* 

with 


The  Angular,  but  very  common  error,  of  confidering  the 
halves  of  the  lower  jaw  of  the  whale,  as  ribs,  has  been  al- 
ready refuted  by  Rondelet,  de pi/ctbus,  p.  53. 
*  See  note  (K)  at  the  end  of  the  chapter, 
f  See  note  (L)  at  the  end  of  the  chapter. 
See  J.  G.  DuvERNEY,  Lettre  contenant  plufieurs  nouvelks 
Ohfcrvationsfur  /'  OJlcologk,  Paris,  16^9,  410.  - 

J.  J.  KOBER 
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with  a  very  few  exceptions  :  the  proper  whales, 
(balcsm),  the  manis,  (fcaly  lizard  J,  and  the 
American  anlcaters  are  the  only  genera  entirely 
deflirute  of  thefe  organs  *. 

The  fubftance  and  texture  of  the  teeth  are  different 
from  thofe  of  all  other  bones.  The  enamel  which 
covers  the  crown  of  the  tooth,  is  charaderifed  by 
its  peculiar  harduefs,  (fparks  of  fire  may  be  pro- 
duced by  ftriking  it  againfl  fleel),  as  well  as  by  the 
want  of  animal  matter,  with  which  the  bony  part 
of  the  crown,  as  well  as  the- fang  of  the  tooth  are 
copioufly  provided.  It  feems  to  be  wanting  in  the 
tufks  of  the  elephant t  as  alfo  in  thofe  of  the  uual- 
riifs,  and  of  the  naruQhal^  (monodon^  Jea-unicorn J. 
Yet  thefe  are  all  furrounded  by  an  external  thin 
coat  of  a  different  fubftance  from  the  body  of  the 
tooth.  Thefe  teeth  have  indeed  fome  peculiarity 
in  their  texture ;  the  ivory  of  the  elephant's  tufks 
in  particular  js  unhke  any  other  fubflance  ■\ 

la 


J.  J.  KoBER  de  denlibusy  eorumque  diverjitate,  Augufl  1774. 
4to. 

p.  M.  G.  Broussonet  Comparntfon  entre  les  dents  de  V  homme 
et  celli'S  des  ^adrupsdes  'n\  Jlfm.  de  I'  /lead,  d&s  Sc.  de  PiU'is, 
J  7.87. 

*  See  note  (M)  at  the  end  of  the  chapter, 
•f-  See  note  (N)  at  the  end  of  the  chapter. 

Not  to  mention  other  peculiarities  of  ivory,  which  hai'e 
induced  fome  modern  naturahfts  to  confider  it  as  afpecies  of 
horn,  the  diilerenee  between  its  Itrui^lure  and  that  of  the  bone 
of  teeth  is  evinced  in  the  remarkable  pathological  phenc- 
n^enon,  refulting  from  balls,  with  which  the  animal  has  been 
fiiot  when  young,  being  found  on  favviug  through  the  tooth, 

imbedded 
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In  feme  animals  the  crowns  of  particular  teeth  are 
diflinguifhed  by  peculiar  colours.  The  incifors 
of  feme  gUres^  as  the  beaver,  marmot,  and  fquirrel, 
are  of  a  nut-brown  colour  on  their  anterior  furface, 
and  the  molar  teeth  of  feveral  bifulca,  f  cloven- 
hoofed  animals),  as  well  as  of  the  elephant,  are 
covered  by  a  very  hard  black  fubftance  of  a  vitre- 
ous appearance 

§  24.  It 


imbedded  in  its  fubftunce  in  a  peculiar  anvinner.  Haller 
employed  this  fafl,  both  to  refute  Duhamei^'s  opinion,  of 
the  formation  of  bones  by  the  periofteum,  like  that  of  wood 
by  the  bark  of  a  tree  ;  as  well  as  to  prove  the  conftant  renc- 
vation  of  the  hard  parts  of  the  animal  machine.  It  is  ftill 
more  important  in  explanation  of  that  '*  nutrhlo  ultra  vafaj" 
which  is  particularly  known  through  the  Peterfburg  prize  dif- 
fertation.  Inftances  of  the  fadt  above-mentioned  may  be  feeu 
in  BuFFON,  4to.  ed.  torn.  ii.  p.  161.  in  Gallandat  over  de 
Olyphants  Tanden  in  the  VerhandeHngen  der  Genoolfch,  te  Vl'iffingen 
p.  352.  tom.  9.  and  in  Bonn  defer,  thefauri  Hoviani,  p.  146. 
In  all  thefe  cafes  the  balls  were  of  iron.  I  polfefs  a  fimilar 
fpecimen. 

But  there  is  a  ftil!  more  curious  example  in  my  collection, 
of  a  leaden  bullet  contained  in  the  tuflc  of  an  Eaft  Indian 
elephant,  which  muft  have  been  equal  in  fize  to  a  man's 
thigh,  without  having  been  flattened.  It  lies  clofe  to  the 
cavity  of  the  tooth  ;  its  entrance  from  without  is  clofed  as  it 
were  by  means  of  a  cicatrix  ;  and  the  ball  itfelf  is  furrounded 
apparently  by  a  peculiar  covering.  The  bony  matter  has 
been  poured  out  on  tlie  fide  of  the  cavity  in  a  ftaiadtitic  form. 
(See  note  (0)  at  the  end  of  the  chapter.) 

This  black  vitreous  matter  is  fometimes  covered  with  a 
cruft  of  a  metallic  fiiining  bronze  colour  j  particularly  in  the 

domellicated 
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§  24.  It  is  difficult  to  frame  a  claffificatlon  of 
the  teeth,  which  fliall  be  generally  applicable,  and 
at  the  fame  time  intelligible.  Their  fituation  af- 
fords perhaps  a  more  eligible  bafis  of  arrangement 
than  their  form,  fince  that  is  the  fame  throughout, 
in  fome  inflances,  as  the  cachalot  Tun^  porpoife.  They 
may  therefore  be  diftributed  into  the  three  claffes 

front  teeth,  comer  teeth ^  and  hack  teeth  *. 

§  25.  The  front  teeth  in  the  upper  jaw,  are 
thofe  which  are  implanted  in  the  intermaxillary 
bone,  (the  tuiks  of  the  elephant  mud  therefore  be 
included) ;  in  the  lower  jaw,  fuch  as  correfpond  to 
thefe,  or  to  the  anterior  margin  of  the  intermaxillary 
bone,  in  animals  which  have  no  upper  incifors. 
Their  number  and  form  vary  confiderably.  In  the 
gUres  their  cutting  edge  is  formed  like  a  chiflel, 
particularly  in  the  lower  jaw,  whence  J.  Hunter 
called  thefe  animals  '■^  fcalpris  dentataP  In  fome 
cafes,  as  the  heaver^  and  the  domejiic  moiife^  the 
lower  ones  have  remarkably  long  roots  f.  In  the 
hare  there  are  two  very  fmall  teeth  placed  juft  be- 
hind the  large  ones.  The  crowns  of  the  front,  as 
well  as  of  the  back  teeth,  form  flat  prominences  in 
the  walrus.    The  front  extremity  of  the  lower  jaw. 


domefticated  horned  cattle,  and  fheep.  See  Stob^us  de 
inaurat'totie  fpontaned  dentium  qtiorundam  animaUum  in  ylcl  liter. 
Sueck.  vol.  3.  p.  83,  1733* 

*  See  note  (P)  at  the  end  of  the  chapter. 

f  See  note  ( QJ  at  the  ead  of  the  chapter^ 

with 
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with  its  teeth,  extends  in  the  dolphin  (delph'miis 
delphis )  much  beyond  the  correfponding  part  of. 
the  upper  jaw,  contrary  to  what  happens  in  other 
animals.  The  lower  fore  teeth  of  moft  mammalia 
have  a  more  or  lefs  oblique  pofition  ;  while  in  man 
they  are  perpendicular.  The  orang-outang  of  Bor- 
neo, is  the  only  animal,  which  at  all  approaches  to 
the  human  flrudlure  in  this  point. 

§  26.  The  corner  teeth  ( canlni)  of  the  upper 
jaw,  lie  clofe  to  the  intermaxillary  bone  ;  hence  the 
remarkable  fpiral  tufk  of  the  narwhal .and  the 
tufks  of  the  walrus  belong  to  this  divifion.  In 
Ts\?cs\-^  baboons,  .and  moft  particularly  in  the  larger 
predacious  mammalia,  thefe  teeth  are  of  a  terrific 
■fize ;  in  the  latter  animals,  the  whole  profile  of  the 
anterior  part  of  the  cranium,  forms  a  continuous 
h"ne  with  thefe  teeth ;  which  is  very  vifible  in  the 
tiger.  The  canine  tufk  of  the  bablroujfa,  which  are 
very  long,  and  recurved  fo  as  nearly  to  defcribe  a 
complete  circle,  prefent  the  moft  curious  ftruclure. 
Their  utility  to  the  animal,  appears  quite  obfcure, 
when  their  length,  direction,  and  fmallnefs  are  con- 
fidered.    The  fmall  canine  teeth,  which  are  fituated 


'-^  I  mufl  refer  to  the  5th  part  of  my  "  Delineation  of  Sub  - 
jeSs,  relating  to  Natural  Hi/lory ;"  for  what  is  there  faid  on 
the  queftion,  t^-hethcr  the  nariuhal  h:ts  really  one  or  two 
of  thefe  teeth.  (Sec  note  (R)  at  the  end  of  the  chap- 
ter), 

juft 
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juft  behind  the  larger  ones,  in  all  the  fpecies  of  the 
bear    kind,  are  alio  remarkable. 

§  27.  The  back  teeth  are  the  mofl  univerfal ; 
fince,  when  mammalia  have  any  teeth  at  all,  they 
are  of  this  defcription,  although  the  front  and  canine 
teeth  may  be  wanting ;  as  in  the  armadillo,  and  the 
ornithorhynclms.  The  narwhal  makes  the  only 
exception,  as  it  is  perfeflly  toothlefs,  if  we  except 
the  long  tufk.  The  form,  ftrufture,  and  relative 
fituation  of  the  back  teeth  vary  very  confiderably. 
In  many  quadrwnana,  as  in  man,  the  two  front  ones** 
are  fmaller  in  the  crown,  and  more  fimple  in  the 
fang  than  the  pofterior.    Whence  J.  Hcjnter  calls 


This  Is  the  cafe  in  the  brown  bear  of  the  Alps,  of  which 
I  have  three  crania;  with  a  black  American;  with  one 
whofe  country  is  unknown,  belonging  to  the  National  Mu- 
feum  at  Paris;  and  with  the  Polar  bear;  of  all  which,  I 
polFefs  excellent  drawings,  through  the  kindnefs  of  profeffor 
CuviER.  Thefe  fmal!  teeth  are  wanting  in  the  foffil  remains 
of  a  prodigious  bear  (urfus  fpelaus),  towards  the  ofteology  of 
which,  I  have  a  large  coiledion,  from  the  three  moil  cele- 
brated caverns  in  Germany,  viz.  that  of  Scharzfelder 
in  the  Harz,  of  Gailenreuter  in  the  Fichielberg,  and 
of  Altenst.einer  in  Thuringerwald. 

In  fome  apes  and  baboons,  the  front  bicufpis  of  the  lower 
jaw,  has  a  peculiar  formation,  being  elevated  into  a  fharp  / 
point,  like  thofe  of  the  fera.    See  the  excellent  reprefenta- 
tion  of  the  cranium  of  the  mandril  (Simla  MahnonJ  in  Che- 
SELDEn's  Ojleography. 

them 
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them  hkufpides,  and  reflrias  the.  name  of  molares  to 
the  latter 

The  molar  teeth  of  fera  have  the  crown  en- 
•tirely  covered  with  enamel  ;  while  in  feveral 
gUres,  in  the  folidungiila^  pecora  and  moft  balena, 
bony  fubftance  may  be  feen  at  the  extremity  of  the 
tooth,  intermixed  in  a  tortuous  line  with  vertical 
■produdions  of  enamel    *.   In  many  animals,  which 


^  I  find,  that  the  difFerence  between  the  bicufpides  and. 
■"molares,  is  noticed  in  the  fijft  anatomical  compendium,, 
which  was  compiled  from  human  bodies,  viz.  the  celebrated 
jinatomia partium  Corp.  human,  written  by  Mondini  in  the'  firft 
half  of  the  fourteenth  century.  For  he  enuniera.tes  in  each 
jaw  four  "  maKtUares,"  and  fix  "  molares  "  bcfides  the  inclfof 
and  canine  teeth,  p.  370,  of  the  claffical  edition,  which  is 
accompanied  with  Berenoar's  Commentaries.  I  have  al-Ha 
found,  that  this  diftindlion  of  the  two  kinds  of  grinders,  is 
noticed  in  that  famous  volume  of  admirable  anatomical 
drawings,  by  the  incorrtparable  Leonar.do  de  Vinci,  which 
is  preferved  in  his  majefty's  library. 

^°  This  is  the  cafe  alfo  in  the  monftrous  foffile  animal  Incogni- 
ium  of  the  Ohio  (mammut  Ohiotkum),  which  has  been  called 
the  carnivorous  elephant.  See  the  2d  part  of  "  Delineations 
of  SubjeSls  relating  to  Natural  Hljlory,  t.ib.  1 9. 

I  fiiy,  "  feveral  becaufe  in  fome,  as  the  marmot,  tl\e 
whole  crown  is  covered  with  enamel. 

For  the  internal  ftruL^ure  of  the  molar  teeth  of  pecara^ 
fee  HoLLMANN  de  OJfibus  FoJJillbus,  in  the  Commentar.  Reg.  Soe. 
Sclent.  Gottlng.  t.  2.  p.  263.  And  Schreger,  in  Isenflamm 
and  Rosenmuller's  ^'  Contributions  towards  /Inatomy"  vol.  i. 

"  The  fpecificaliy  different  fprms  of  the  layers  of  enamel, 
in  the  African  and  ^ftatU  elephants,  may  be  feen  in  the  *<  De- 
lineations,'" Sec.  part  2.  tab.  19. 

•  Sec  note  (S),  at  the  end  of  the  volume. 
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■feed  on  grafs,  and  do  not  ruminate,  as  the  foJidun- 
gula  and  the  elephant,  the  broad  crowns  of  the 
grinding  teeth  lie  chiefly  in  an  horizontal  direc- 
tion towards  each  other.  In  moft  pecora,  on  the 
contrary,  their  furface,  which  forms  a  zig-zag  line, 
is  oblique;  the  outer  margin  of  the  upper  teeth, 
and  the  inner  margin  of  the  lower  teeth,  being  the 
moft  prominent.  In  moft  predacious  animals,  par- 
ticularly of  the  lion  and  dog  kind,  the  crowns  of 
the  molar  teeth  are  comprefled,  and  terminate  in 
pointed  procefles,  the  lower  ones  (hutting  within 
the  upper ;  fo  that  in  biting  they  interfed  each 
other,  like  the  blades  of  a  pair  of  fciflfars,  in  confe- 
quence  of  the  firm  hinge-like  articulation  of  the  cy- 
lindrical condyle. 

§  28.  Certain  clafles  of  the  teeth  are  entirely 
wanting  in  fome  orders,  clafles,  and  genera  of  qua- 
drupeds ;  as  the  upper  front  teeth  in  the  pecora,  the 
lower  in  the  elephant,  both  in  the  African  rhinoceros^ 
and  the  canine  in  the  gUres.  In  other  inftances, 
the  different  defcriptions  of  teeth,  particularly  the 
canine  and  molar,  are  feparated  by  confiderable  in- 
tervals ;  this  happens  in  the  horfe  and  bear.  There 
is  no  animal,  in  which  thefe  parts  are  of  fuch  equal 
height,  and  fuch  uniform  arrangement  as  in 
man  *. 


f  See  note  (T),  at  the  end  of  the  chapter. 
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§  29.  The  want  of  faiisfaaory  obfervations  '\ 
prevents  us  from  faying  much  on  the  change  of  the 
teeth,  particularly  in  wild  animals.  Some  erroneous 
opinions  of  former  times,  as,  for  inftance,  that  the 
domefticated  pig  changes  its  teeth,  and  that  th.e 
wild  animal  does  not,  hardly  require  an  exprefs 
contradidion  in  the  prefent  day.  During  the  time 
of  change  in  the  /era,  particularly  in  the  dog  and 
otter,  the  number  of  their  canine  teeth  often  feems 
doubled ;  fince  the  permanent  ones  cut  the  gum, 
before  the  deciduous  have  fallen  out.  Apes,  like  the 
human  fubjeft,  have  no  bicufpides  among  the  de- 
ciduous teeth  :  but  there  are,  inltead  of  thefe,  two 
proper  molares  on  either  fide  of  the  jaw  The 
change  of  the  teeth  takes  place  in  the  elephant.^  in  a 
very  remarkable  manner.  The  new  permanent 
tooth  comes  out  behind  the  milk  tooth  ^ ;  the  ver- 
tical layers  of  which  are  gradually  removed  as 
the  formation  of  the  latter  advances    *.    There  is, 

however. 


^*  See  the  detailed  defcription  of  the  change  of  the  teeth 
in  the  horfe,  by  Tenon,  Sur  une  Methode particuliere  d^etudier 
i^Anatom'ie,  in  the  Mem.  de  Mn/iitut.  National,  t.  i.  p.  558.  '» 

In  the  fkull  of  a  young  orang-outang  of  Borneo,  which  I 
poflefs,  through  the  kindnefs  of  Mr,  Van  Marum,  there  are 
no  bicufpides. 

This  is  excellently  feen  in  the  cranium  of  a  young 
African  elephant,  belonging  to  the  mufeum  of  the  Academy. 

•'^  See  Prof.  BkuGMAN's  remarks  on  this  fubjedt,  in  Van 
Ma  AN  EN,  Dif.  de  ylbforptlone  SoHdorum.    Lugd.  Bat.  1794. 
•  See  note  (U),  at  the  end  of  the  chapter. 

I  have  given  a  drawing  in  the  Feterfburgh  Pr'ixe  Dif- 

P  2  ferlalion 
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however,  perhaps  no  animal  of  this  clafs,  in  which 
the  firft  appearance,  and  fubfequent  removal  of  the 
deciduous  teeth  take  place,  at  fo  late  a  period  of  life 
as  in  man. 

S  30.  The  crown  of  the  tooth  is  gradually 
worn  down  by  the  ad  of  maftication,  and  receives 
from  this  caufe,  a  kind  of  polifhed  furface,  which  is 
efpecially  obfervable  in  the  canine  teeth  of  the  pig 
and  hippopotamus.  The  age  of  the  horfe  is  deter- 
mined by  the  appearance  of  the  front  teeth. 

5  31.  From  the  head  of  mammalia,  we  proceed 
to  confider  the  trunk,  according  to  its  divifion  into 
the  three  principal  parts  of  fpine^  pelvis,  and  chejl. 
The  former  of  thefe  is  the  nioft  conftant  part  of  the 
Ikeleton ;  as  it  belongs  to  all  red-blooded  animals 
without  exception,  and  is  not  found  in  a  finglc 
white-blooded  one. 


fertaiion  on  NutrU'ton,  17^  9)  4to.  of  the  peculiar  formation  of 
thefe  vertical  layers  in  tlie  molar  teeth  nf  the  elephant,  befoie 
they  appear  tJirqugh  the  gum  ;  and  particularly  of  the  man- 
ner, in  which  the  enamel  exudes  from  the  bony  fubftance  in 
fmall  molecuja;. 

■  .39  Hence  it  has  been  o])ferved  in  the  gUres^  th.it  when  the 
upper  or  lower  pair  of  incifors  fs  loft,  the  oppofite  ■teel;h  grow 
out  to  a  monftrous  lenj'.th.  A  fimiiar  growth  takes  place, 
when  thefe  animals  are  confined  to  foft  food.  See  Moktok's 
Natural  Hi/lory  of  Nnrlhumptotijiytre,  p.  445. ;  and  Achard's 
Chymico-phyfical  Wrtimgs^  p.  161.  (See  note  (Q^)>  at  the  end 
©f  the  chapter). 
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§  32.  It  is  remarkable,  that  the  animals  of  this 
clais  conftantly  agree  in  the  number  of  their  cervi- 
cal vertebr£E.  The  giraffe,  or  the  borfe,  have  neither 
more  nor  fewer  than  the  mole  or  ant-eater.  They 
are  always  feven,  as  in  the  human  fubje£t.  An  un- 
expeded  irregularity  has  been  difcovered  by  Cu- 
viER  in  the  three-toed  Jlotj/;  it  has  nine  vertebra 
of  the  neck.  In  fome  cetacea,  on  the  contrary, 
there  are  only  fix  * ;  and,  in  thefe  animals,  four  or 
five  are  generally  confolidated  together.  The  atlas 
is  diftinguiflied  in  the  fera  by  its  immenfe  ftrength, 
land  by  the  vaft  fize  of  its  tranverfe  procefTes  : 
the  vert,  dentata  is  equally  confpicuous  for  its 
fpinous  procefs  f. 

*S  33*  '^^^  number  of  dorfal  vertebrje  is  de- 
termined by  that  of  the  ribs,  which  will  be  fpoken 
of  prefently.  In  the  long-necked  quadrupeds,  as 
xht  horfe,  giraffe,  camel,  and  oiher  pecora,  as  well  as 
in  thofe  animals  whofe  head  is  very  heavy,  as  the 
elephant,  the  fpinous  proeefTes  of  the  anterior  dorfal 
vertebrae  are  exceedingly  long,  for  the  attachment 
of  the  great  fufpenfory  ligament  of  the  neck  (^//g"a- 
me?2tu?n  7iucha J* 


*  See  note  (V),  at  the  end  of  the  chapter. 

The  connexion  which  this  ftrufture  has  with  the  teeth 
and  jaws  of  thefe  rapacious  animals,  is  pointed  out  hj 
Euftachiiis,  De  Denttbus,  p.  86. 

t  See  note  (W),  at  the  end  of  the  chapter. 

3  S  34. 
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§  34-  The  lumbar  vertebra:  vary  much  is 
number.  The  elephant  has  only  three ;  the  camel 
feven.  Some  quadrumana,  as  the  mandrill,  have 
the  latter  number.  The  borfe  has  fix  ;  the  afs  five. 
(Mules  have  generally  fix,  but  fometimes  only  five.) 
Mofl  quadrupeds  have  the  procefl^es  of  thefe  verte- 
brae turned  forwards  (which  is  upwards*'  in  the 
ape,  in  its  ordinary  poficion).  The  tranverfe  pro- 
cefles  are  remarkably  large  in  many  ruminantia,  as 
alfo  in  the  hare. 

§  35.  The  form  and  proportions  of  the  facrum 
are  ftill  more  various.  The  number  of  its  verte- 
brae, as  they  are  called,  varies  in  the  different  fpe- 
cies  of  the  fame  genus.  Thus,  in  moft  of  the 
Jimia,  it  confifts  of  three  pieces ;  in  the  *  orang- 
outang of  four  '^-^ ;  in  the  chimpanfe  of  five.  This 
bone  is  diftinguifhed  in  the  horfe  by  large  lateral 
procefies  at  its  anterior  extremity  ;  and  in  the  mole. 


Galen,  in  his  Ofteclogy,  defcribes  the  tranfverfe  pro- 
ce/Tes  as  having  this  direftion  ;  from  which  circumftance,  as 
well  ar,  from  his  dcfcriptloa  of  the  facrum  and  ot  coccygis,  and 
feveral  other  paflages,  Vesalius  ihewed  that  the  work  was 
drawn  up  from  the  examination  of  apes,  not  of  the  humaa 
fnbjeft.  See  his  Ep't/Iola  rat'wnem  moJumque  propinandi  radicu 
chyna  decoB't pertraBans^  I54^'  P-  49* 

Vesalius  cU  Corp.  Hum.  Fabrka,  p.  99. 
Camper  ftates,  that  the  facrum  of  this  animal  has  three 
pieces  :  in  my  fp:cimen,  however,  there  are  maniielHy  four. 
♦*  TvsoN*s  Jnaiowy  of  a  Pigmy,  edk\an  of  1751,  p.  89. 
•  Sec  note  (X),  at  the  end  of  the  chapter. 

by 
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by  a  thin  fharp  edged  plate,  formed  by  the  union 
of  its  fpinous  proceffes  *.  As  the  cetacea  have  no 
pelvis,  they  cannot  be  faid  to  poffefs  a  facrum. 

§  36.  The  OS  coccygis  is  prolonged,  fo  as  to 
form  the  tail  of  quadrupeds  ;  and  confifts  therefore, 
in  many  cafes,  of  a  great  number  of  vertebrae.  In 
the  cercopithecus  morta  there  are  22  ;  in  the  cere, 
panifctis  32 ;  in  the  two-toed  ant-eater  41  '^^  (See 
note  (Y),  at  the  end  of  the  chapter.) 

§  37.  The  olTa  innominata,  together  with  the 
facrum,  conftitute  the  pelvis'"^.  There  i^  ground 
for  afiirming,  although  the  alTertion  may  appear  pa- 
radoxical, that  no  animal  but  man  has  a  pelvis  ; 
for  in  no  inftance  have  the  bones  of  this  part  that 
bafon-Iike  appearance,  when  united,  which  belongs 


*  A  fomewhat  fimiJar  ftruftiire  is  found  in  the  armadillo'; 
in  which,  animal,  the  whole  pelvis  has  a  very  anomalous  for- 
mation. Its  (keleton,  which  is  altogether  very  curious,  is  ac- 
curately defcribed  by  Wiedemann,  in  his  "  Archives  of  Zoology 
and  Zoototny,^  1  vol.  p.  106.  There  is  alfo  a  delineation  of 
the  fkeleton  of  an  armadillo,  prefixed  to  the  8th  chapter  of 
Chesflden's  OJleography. 

When  an  opoll'um  or  monkey  lofes  a  portion  of  the  tail, 
(an  accident  which  has  often  led  to  confulion  in  determin- 
ing the  fpecies)  a  peculiar  knotty  excrefcence,  fomctimes  of 
a  carious  appearance,  takes  place  at  the  truncated  extremity. 

B.  G.  ScHREGER,  Pelvis  Antnt.  hrutorum  cum  Humana 
Comparatio,  Lipf.  17H7.  4to.  Autenrikth  eC  P'ischer, 
Ohfervations  de  Pehi  Mammaliutn.    Tubing.  1798-9. 


to 
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to  the  human  fubjeft.  Thofe  apes^  which  moft 
nearly  refemble  man,  have  the  ofla  innominata  much 
elongated;  and  in  the  elephant,  horfc,  &c.  the 
length  of  the  fymphyfis  pubis  detracts  from  the 
refetnblance  to  a  bafon.  In  fome  inftances,  as  in 
the  beaver  and  kangaroo^  the  offa  pubis  are  not 
united  by  fynchondrofis,  but  confolidated  into  one 
piece  by  a  bony  union  *.  They  are,  on  the  con- 
trary, leparate  in  the  ant-eaters^  in  the  fame  manner 
as  they  are  found  in  birds.  The  cavity  of  the  pelvis 
is  fo  narrow  in  the  mole,  that  it  cannot  hold  the 
organs  of  generation  and  neighbouring  vifcera, 
which  lie  therefore  externally  to  the  offa  pubis. 
In  the  kangaroo  ^\  and  other  ?iiarfupial  animals,  the 
fuperior,  or  rather  the  anterior  margin  of  the  offa 
pubis,  is  furniflied  with  a  peculiar  pair  of  fmall 
bones,  ( ojfa  marfupialia,  or  cornua  pelvis  abdominalia ) 
fomewhat  diverging  from  each  other,  and  running 
towards  the  abdomen.  They  have  an  elongated 
ind  flattened  form,  and  belong  exclufively  to  thefe 
animals.    But  in  the  Philof.  Tranf.  of  1 802,  it  is 


E.  Home,  On  the  Mode  i)f  Generation  of  the  Kangaroo. 
Philof.  Tranfadh  1795. 

Daubenton,  vol.  10.  tab.  51.  (I  refer  here,  and  in  other 
places,  where  a  fimilar  quotation  occurs,  to  the  original  -fto. 
eiiition  of  BufFon's  work.  It  cannot,  with  propriety,  be 
quoted  under  the  name  of  BufTon,  fmce  it  is  well  known, 
that  the  zootomical  part  was  furnilhed  by  Daubenton,  and 
has  been  omitted  in  moft  of  the  fubfequent  editions.) 
•  See  note  (Z),  at  the  end  of  the  chapter. 

1  dated 
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ftated  by  Mr.  Home,  that  the  ornithorhynchus  has 
fomething  of  this  kind.  They  fupport  the  abdo- 
minal pouch  in  the  female,  but  are  alfo  found  ia 
the  male ;  at  leaft  in  Ibme  fpecies  Cetaceous 
animals  have  no  hind  feet,  nor  oifa  innominata, 
confequently  no  pelvis;  they  have,  however,  a  pair 
of  fvnall  bones  at  the  lower  part  of  the  belly,  which 
may  be.  compared  to  the  ofla  pubis 

§  38.  The  thorax  in  mod,  if  not  all  animals  of 
the  clafs  mammalia,  is  narrower,  and  on  the  con- 
trary, deeper  from  the  fpine  to  the  fternum,  than  in 
man.  The  lefs  marked  flexure  of  the  ribs  of  ani- 
mals, and  the  elongation  of  their  fternum  ^ive  rife 
to  this  peculiarity.  The  long  legged  animals,  as  the 
giraffe,  and  thofe  of  the  flag  kind,  polTefs  this  keel- 


This  is  one  of  tliofe  inftances,  illuftrating  the  fubjeiS;  of 
the  nifus  formatlvus,  which  occur  fo  abundantly  in  zootomy. 
It  fliews,  in  the  funif^icn  of  generation,  an  union  <bf  the  ieleo- 
log'ual  and  mechanical  prijiciples,  which  were  formerly  tJiought 
to  be  incompatible  with  each  other.  The  formation  of  this 
anomalous  pair  of  bones,  for  the  purpofe  of  fnpporting  the 
abdominal  pouch  of  the  female,  is  a  clear  inftance  of  the 
teleological  principle,  that  is,  it  fhewsa  peculiar  part,  formed 
for  a  certain  purpoie.  Their  exiitence  in  the  male,  where 
the  end  and  purpofe  of  their  formation  do  not  exift,  Ihews 
the  mechanical  principle  ;  as  if  they  had  been  merely  framed, 
in  compliance  with  fome  general  model,  for  the  llrudure  of 
the  fpecies. 

RoNDELET,  De  Plfcibus,  p.  o^Gi.    Ttson's  Anatomy  of  a 
Porpoife.    London,  1680,  p.  28. 


like 
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like  form  of  the  cheft  ( thorax  carinatus )  in  the  mofl 
ftriking  degree. 

§  39.  In  a  very  few  mammalia,  as  fome  hais  and 
armadillos^  there  is  a  pair  of  ribs  lefs  than  in  man ; 
but  in  the  greater  number  of  this  clafs  there  are 
more.  Several  quadrumana  have  14  pairs;  the 
horfe  18;  the  elephant  19^';  the  two-toed  floth 
(bradypus  didaSlylus J  23.  The  two-toed  ant-eater 
(myrmecophaga  didadyla )  has  1 6  pairs,  which  are 
remarkably  broad,  fo  that  the  back  and  fides  of  the 
fkeleton,  as  low  as  the  olTa  innominata,  appear  like 
a  coat  of  mail.  (See  note  (A  a)  at  the  end  of  the 
chapter). 

§  40.  The  fternum  in  moft  of  the  mammalia 
is,  cylindrical,  and  jointed.  This  ftrudure  occurs: 
even  in  the  quadrumana  and  the  bears^  whofe  (kele- 
tons,  in  other  refpefts,  refemble  the  human.  The 
form  of  this  bone  is  the  moft  fmgular  in  the  mole  ; 
where  its  anterior    extremity  is  prolonged  into  a 

procefs, 


5' This  at  leaft  Is  the  cafe  in  the  fkeleton  of  the  Afiatie 
elephant  at  Cassel.  Blair  found  the  fame  number  in  the 
individnals  of  which  he  has  given  fo  excellent  an  account ; 
'ind  -i  manufcript  Il;ali:in  defcription  of  the  elephant,  which 
died  at  Florence  in  1657,  confirms  this  ftatcment.  Allsn 
MouL.Ns  on  the  contrary  (in  his  Anatomical  Account  of  tU 
Elephant  burned  in  Dublin.  London,  1682,  410  )  and  Dav- 
1,  UN  TON  reprefent  the  number  of  pairs  as  20. 

Ic  is  hardly  neccffary  to  remind  the  readers,  that  the 

term 
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procefs,  almon:  refembling  a  ploughHiare,  lying  un- 
der the  cervical  vertebra:,  and  parallel  with  them. 
(See  the  note  (B  b)  at  the  end  of  the  chapter.) 

§  41.  We  proceed  to  fpeak  of  the  extremities, 
as  ihey  are  called,  which,  although  they  vary  con- 
fiderably  in  the  clafs  of  mammalia,  may,  on  the 
whole,  be  compared  to  thofe  of  man  in  their  chief 
component  parts,  and  in  the  mode  "  in  which  thefc 
are  connecled  together.  (See  note  (C  c)  at  the 
end  of  the  chapter). 

§  42.    The  clavicle  has  been  faid,  even  by  fome 


terms  atiier'wr,  pojler'wr,  fnperlor,  tlvA  inferior  are  always  ap- 
plied to  quadrupeds  with  a  reference  10  the  horizontal  poli- 
tion  of  their  body.  Confequently  the  term  attierior  defig- 
nates  thofe  parts,  which,  in  the  ered  pofition  of  the  humaa 
body,  are  fuperior  ;  and  fo  of  the  others. 

"The  pafliiges  of  Aristotle,  Hijt.  /In-m.  i.  i.  and  de  Tn- 
£fjfu  Jnim.  c.  1 1.  and  one  of  Fliny  ii.  102.  have  given  rife 
to  the  fingular  miftakc  of  fuppofing  that  the  elbow  and  knee 
of  quadrupeds  arc  bent  in  a  direftion  exadlly  oppoflte  to 
that  of  the  human  fubjeft.  The  error  muft  have  arifen 
from  the  fhortnefs  of  the  tliigh  and  arm  bones,  which  lie 
clofe  to  the  trunk,  particularly  in  long-legged  quadrupeds, 
and  do  notprojedl  freely  as  in  man,  the  quadrumana,  the  hear,^ 
%ht  elephant,  Sec.  Hence  the  different  bones  of  the  extremi- 
ties in  thefe  animals,  have  been  compared  to  fuch  parts  in 
the  human  body  as  do  not  in  reality  corrcfpond  with  them. 
See  oil  this  fubjeft  Fau.  ab  aqua p end,  de  mocu  locali  anima' 
Bum  fecundum  totuniy  in  his  Oper.  Anat.  p.  743,  AtBiNUs'sed. 
^nd  Barthez  des  mouvemem  progrejjifs  del'  Hotnme  in  the  Jour- 
oeLdes  J^flwawx,  January  1783.  p.  34. 

excellent 
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excellent  modern  zoologifts,  to  be  confined  to 
LiNN^^Ub's  order  primaies  (in  which  he  includes 
inan^  the  quadrumanous  animals^  and  hati )  :  but  it 
fxilb  in  a  great  number  of  mammalia  befides 
thefe :  particularly  in  fuch  quadrupeds,  as  make 
much  ufe  of  their  front  extremities  ;  either  for 
holding  objeds,  as  the  fquirrel  and  beaver  ;  or  for 
digging,  as  the  mole  ;  or  for  raking  the  ground,  as 
the  cmt-eater  diUd  hedgehog^- ;  or  for  climbing, as  the 
JJoth.  Many  other  animals  have,  in  its  place,  an 
analogous  fmall  bone,  merely  connected  to  the 
mufcles  and  called  by  Vicc>j:d'Azyr  os  clavicu- 
kire  to  diftinguifti  it  from  the  more  perfedt  clavicles. 
This  is  the  cafe  with  moft  of  the fera  and  fome 
glires.  Laftly,  the  form  and  relative  magnitude 
of  the  true  articulated  clavicles  are  fubjedl  to  great 
variety.  They  are  exceflively  long  in  the  bats. 
Thofe  of  the  orang-outang  have  the  greateft  re- 
femblance  to  the  human  fubjedl.    In  the  two- toed 


J.  G.  Haase,  Comparaiio  clav'tc.  /«/»«.  brut,  cum  humanis. 
Lips.  1',  66,  4C0.  ViccL:t)' AzvK  furies  clavicules  and  Ics  os 
claviCf  in  ^'e1n.  cle  /'  Jcad.  des  Sciences,  \'J^S- 

"  The  uic  oi"  the  cl<i"icles  in  ibnie  of  the  animals  here 
enunieraled  is  well  pointed  out  by  Fab.  Hildanus  in  his 
"  Short  Defcitpt'wn  of  the  excellence  of  Jnatomy."    Bern.  1624-8. 

p.  Z19. 

Hence  Serae  compares  it  to  the  fefamoid  bones.  Sea 
his  "  Wtrks  relating  to  Natural  hijtry."    Naples,  1766,  4to. 

p.  8^.  , 

"  Pallas  Specikg'ia  Zookgica,  Fafci.  14.  p.  41. 

ant-eater 
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a?2teafer  their  form  is  that  of  a  rib:  their  figure 
is  moft  anomalous  in  the  mole^  where  they  are  near- 
ly cubical.  They  are  entirely  wanting  in  the  long- 
legged  quadrupeds  with  keel-fliaped  cheft  ;  viz  the 
pecora  and  folidungula  ;  as  well  as  in  the  cetacea. 
(See  note  (Dd)  at  the  end  of  the  chapter). 

§  43.  The  fcapula  exifts  in  all  red-blooded 
animals,  which  have  anterior  extremities,  or  fimilar 
organs  of  motion  :  confequently  in  both  clafles  of 
warm-blooded  animals  without  exception.  The 
form  of  this  bone  varies  much  even  in  mammalia; 
and  particularly  the  relation  which  its  three  fides 
bear  to  each  other.  This  depends  on  the  pofition 
of  the  bone,  which  is  determined  by  the  general 
form  of  the  chefl:.  The  margin,  which  is  turned  to- 
wards the  fpine,  is  the  Hiortefl:  in  mofi:  of  the  proper 
quadrupeds;  particularly  the  long-legged  ones  with 
narrow  cheft ;  in  whom  the  fcapulse  lie  on  the 
fides  of  the  chefl:.  In  fome,  as  the  elephant^  the 
chiroptera,  mofl:  of  the  qiiadrumana^  and  efpecially 
in  man,  this  margin  is  the  longeft.  The  fcapula 
of  the  Jiiole  has  a  completely  anomalous  figure, 
almoft  refembling  a  cylindrical  bone.  The  cora- 
coid  procefs,  and  acromion,  the  two  chief  projec- 
tions of  this  bone  are  flrongefl:  in  fuch  animals 
as  have  two  long  clavicles ;  which  might  have  been 
inferred  a  priori. 


§  44- 
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§  44,  The  remarkable  varieties  of  the  anterior 
extremities,  properly  fo  called,  may  be  mofl  con- 
veniemly  coiifidered  according  to  the  orders  and 
genera  of  animals  of  this  clafs.  The  bai  and 
the  mole  prefent  the  moft  wide  deviations  from  the 
ordinary  formation  of  thefe  parts.  The  radius  ^'13 
deficient  in  the  fore-arm  of  the  former  ;  or  at  moft 
there  is  only  a  fiender  fliarp-pointed  rudiment  of 
this  bone  ;  their  thumb  is  fhort,  and  furniftied  with 
a  hook-like  nail :  the  phalanges  of  the  four  fingers, 
between  which  the  membrane  of  the  wing  is  ex- 
panded, are  on  the  contrary  extremely  long  and 
thin,  almoft  like  the  fpines  of  a  fifh,  and  have  no 
nails.  The  Jlying  fquirrel  has  a  peculiar  fliarp- 
pointed  bone  at  the  outer  edge  of  its  carpus,  con- 
nected to  that  part  by  means  of  two  fmall  round 
bones ;  and  inclofed  in  the  lateral  expanfion  of 
the  integuments.  The  form  of  the  os  humeri  in 
the  mole  is  altogether  unparalleled  ;  it  is  thin  in 
the  middle,  and  furprifingly  expanded  at  either  ex- 
tremity. The  fhovel-hke  paw  of  this  animal  is 
provided  with  a  peculiar  falciform  bone  i  lying  9,t 


I  have  feen  a  foffil  preparation  in  the  cabinet  at  NuREMt 
BEKG,  which  formerly , belonged  to  Hagen,  confifting  of 
three  flender  tubes  articulated  to  each  other  lengtii-wife, 
and  fuppofed  to  be  the  petrified  ^ying  of  a  bird.  From  ob- 
/ervlng  the  fimplicity  and  thinnefs  of  the  middle  tube,  I 
fljould  not  hefitate  in  afcribing  it  to  a  large  Aliatic  baj.  . 

the 
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the  end  of  the  radius.  The  phalanges  of  the  fin- 
gers are  furnifhed  with  numerous  procefles ;  and 
have  moreover  fefamoid  bones ;  all  which,  by  in- 
creafing  the  angle  of  infertion  of  the  tendons,  con- 
tributes to  facilitate  mufcular  motion.  The  animals 
with  divided  claws  and  hoofs  have  fome  peculiarities 
in  the  metacarpus  and  metatarfus.  In  the  pig  thefe 
parts  confift  of  four  cylindrical  bones.  In  the 
•pecora  before  birth,  there  are  two  lying  clofe  to- 
gether ;  but  they  are  afterwards  formed  into  one 
t)y  the  abforption  of  the  feptum  I  he  horfe  has 
a  fingle  bone  (^^-^wi^^,  Vegetius  ;  in  French  le 
xanon^  in  Engllfti  the  cannon  bone  or  Jloank  bone,) 
with  a  pair  of  much  (horter  and  immoveable  ones, 
.attached  to  its  pofterior  and  lateral  parts,  and 
firmly  united  to  it,  fles  poin^ons  or  os  epincux,Jiyloid 
Or  fplint  bones  J.  The  main  bone  only  is  articulated 
to  the  pafiern,  which  may  be  compared  to  the  firfl: 
phalanx  of  the  human  finger  ;  as  the  coffin  bone 
refembles  in  fome  degree  the  third  ^°  phalanx  ; 
which  fupports  the  nail.  This  laft  phalanx  is  very 
various  in  its  form,  according  to  correfponding  vari- 
ations in  its  horny  coverings ;  which  may  confifl:  of 


"  J.  B.  CovOLO  De  Metamorphofi  duoritm  OJfium  Pedis  in  J^a- 
Jrupedibm  aliquot,  Bonon,  1765,410.  and  Fougeroux  in  the 
Mem.  de  /'  Acad,  des  Sc.  1772,  p.  520. 

See  Stubbs's  moft  excellent  "  Jnatomy  of  the  Horfe.** 
tah,  I. 

a  flat 
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a  flat  nail,  or  cIaw,or  hoof,  gcc.  (See  note(E  e)  at 
the  end  of  the  chapter). 

§  45.  I  have  fomething  to  fay  refpefting  the 
pofterior  extremities.  The  femur  of  moft  quadrupeds 
is  much  fhorter  than  the  tibia,  and  hence  it  hardly 
projects  from  the  abdomen.  In  fome  few,  as  the 
bear,  the  femur  is  longer  j  this  is  alfo  the  cafe  in 
fome  apeSf  viz.  the  orang-outang,  in  which,  as  in 
feveral  other  apes  and  baboons,  the  bones  of  the 
arm  and  fore-arm  are  furprifingly  longer  than  thofe 
of  the  thigh  and  leg.  Some,  as  the  elephant,  have 
ho  ligamentum  teres  ;  confequently  th^re  is  no 
impreffion  made  on  the  head  of  the  thigh  bone  ; 
while  it  is  found  in  others,  as  the  rb'mcceros  ^\  The 
fecora  want  the  fibula  almofl:  univerfally.  The 
peculiar  form  of  the  ajiragdlus  ( talus  J,  in  the  fame 
order  is  generally  kiKJwn  from  the  ufe  which  the 
ancients  '"^  made  of  the  bone  in  their  celebrated 
game.    In  fome  quadruraana,  as  the  orang  outang. 


This  apparently  minute  clrcnmftance,  like  many  fimilar 
ones,  has  affifted  me  in  determining  concerning  the  gr'eat 
foffile  bones  which  are  occafionally  found. 

Aristotle,  ^z,^'.  Jn'm.  1  2.  c.  1.  For  the  varioxis  ap- 
pellations of  this  well  known  bone  in  mod  of  the  European 
and  Oriental  languages  ;  and  lor  its  form  in  different  ani- 
Trials ;  fee  Th.  Hyde,  Hljloria  Talorum  in  the  2d  vol.  of  his 
Syntagma  D'ljfertalionim.    Oxon.  1767,410.  p.  310. 

the 
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the  two  pofterior  phalanges  of  their  toes  are  re- 
markably curved  in  their  fliape ;  which  enables 
them  to  hold  the  branches  of  trees  more  firmly, 
and  is  in  the  fame  degree  unfavourable  to  the  per- 
formance of  progreffion  in  an  ereft  pofition.  Ce- 
taceous animals  have  no  bones  in  their  tall  fins, 
but  they  have  a  bony  compages  in  their  thoracic 
fins,  which  completely  refembles  the  front  extre- 
mities of  the  feal  '\  See  note  (F  f)  at  the  end  of 
the  chapter^ 


Additional  Notes  to  the  Second  Chapter, 

(A)  The  bones  of  the  head,  in  birds,  are  joined 
dther  by  the  fquamous  kind  of  future  ;  or  by  the 
mere  appofition  of  their  margins :  which  fpecies 
of  union  is  termed  harmonia.  But  they  are  foon 
confolidated  into  a  fingle  piece. 

(B)  The  fphenoid  bone  is  often  divided  into  two 
parts  in  the  quadrumana  ;  one  of  thefe  forms  the 
lefTer  alse,  and  anterior  clinoid  proceffes  ;  the 


*^  This  is  alfo  the  cafe  with  the  manati  (walrus)  whofe 
front  extremities  were  formerly  taken  for  Siren's  hands,  thus 
in  Bartholin  Ilijlor.  Anal.    Cent.  2.  p.  i8b'. 


£ 
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greater  alas,  the  poflerior  clinoid  procefTes,  and 
bafilar  foffa  are  formed  by  the  other  portion. 

The  two  parietal  bones  form  a  fmgle  piece  in 
the  bat-kind.  The  fame  circumftance  occurs  in 
the  carnivora,  in  the  pig,  tapir,  hippopotamus,  and 
/jor/e. 

The  frontal  and  parietal  bones  of  the  elephant 
become  confolidated,  at  an  early  period,  with  all 
the  other  parts  of  the  cranium  ;  fo  as  to  form  a 
bony  cavity,  in  which  no  trace  of  futures  can  be 
difcerned.  The  parietal,  occipital,  and  temporal 
bones  are  likewife  foon  joined  into  one  piece  in 
the  ceiacea. 

The  pig,  hippopotamus,  tapir,  horfe,  feal,  walrus, 
and  the  rodentia  have  the  os  frontis  divided  by  a 
middle  future  into  two  portions. 

That  portion  of  the  os  temporis,  which  contains 
the  tympanum,  is  feparated  from  the  reft  of  the 
bone  by  a  future,  in  the  dog,  cat,  and  horfe ;  alfo 
m  the  riiminantia  and  rodentia.  It  is  fo  com- 
pletely feparated  in  the  cefacea,  as  to  be  attached  to 
the  cranium  only  by  foft  parts.  In  the  elephant^ 
where  the  other  bones  are  confohdated  into  one 
piece,  this  remains  diftinfl. 

The  cranium  of  the  mammalia  pofTefTes  the  fame 
foflk  at  its  bafis,  as  are  found  in  the  human  fub- 
jed  :  they  are  however  much  fliallower  ;  and  the 
eminences,  which  define  them,  are  much  lefs 
flrongly  marked  than  in  man.  This  difference  is 
very  perceptible  even  in  the  funicc,  where  the  cavi- 
ties. 


ON  THE  SKELETON  OF  MAMMALIA.  5I 

ties  which  hold  the  cerebellum,  are  nearly  on  a 
level  with  the  middle  foflse  of  the  bafis  cranii ;  and 
the  fella  turcica  is  more  fuperficial.  The  fame  fadt 
is  more  ftrongly  marked  as  we  arrive  at  thofe 
animals,  whofe  general  ftru^lure  deviates  more 
confiderably  from  that  of  man.  Thofe  mammalia, 
which  have  the  occipital  foramen  fituated  at  the  back 
of  the  head,  mufl:  have  the  fojpz  cerebelli  moved 
upwards  5  hence  that  margin  of  the  foflse,  which 
is  pofterior  in  man,  pafles  acrofs  the  upper  part 
of  the  back  of  the  head  in  thefe  animals.  The 
bony  projedlions,  which  bound  this  fofla  in  fome 
mammalia,  are  defcribed  in  the  chapter  on  the 
brain. 

The  optic  foramina  of  the  elephant  commence 
from  one  canal,  which  receives  the  two  optic 
nerves. 

The  foramen  rotundum.  is  fometimes  abfent,  its 
place  being  fupplied  by  the  fpheno-orbitary  fiflure, 
(foramen  lacerwn)  e.  g.^in  the  elephant  dind  horfe. 
The  foramen  ovale  is  alfo  frequently  wanting;  being 
included  perhaps  in  the  vacancy  left  between  the  pe- 
trous portion  of  the  temporal  bone,  and  the  body 
of  the  fphenoid.  This  latter  opening  does  not  exifl 
m  the  genus  fimia,  nor  in  the  carnivorous  mammalia^ 
norm  xho.  runwiantia.  It  is  on  the  contrary  very 
large  in  the  elephant,  and  in  fome  rodentia. 

The  carotid  canal  does  not  exifl  in  the  rodentia  ; 
but  the  artery  enters  at  the  opening  between  the 
fphenoid  and  temporal  bones. 

E  3  The 
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The  ftruflure  of  tlie  cranium  prefents  a  very  fe-f 
markable  fingularity  in  the  elephant.  Its  two  tables 
are  feparated  from  each  other  to  a  confiderable 
extent,  by  numerous  bony  proceffes ;  betv/een; 
which  are  formed  a  vaft  number  of  cells,  com- 
municating with  the  throat  by  means  of  the 
euftachian  tube,  and  filled  with  air,  inftead  of  the 
bloody  or  medullary  fubftance,  which  occupies  the 
diploe  of  animals.  The  ufe  of  this  ftruclure  iii 
increafing  the  furface  for  attachment  of  thofe  large 
mufcles-,  which  belong  to  the  lower  jav/,  probofcis 
and  neck ;  and  in  augmenting  the  mechanical 
power  of  thefe  mufcles  by  removing  their  attach- 
ments to  a  greater  diftance  from  the  centre  of 
motion  has  been  very  ingenioufly  explained  by 
Camper  (CEuvrcs,  torn.  2 },  Thefe  advantages 
are  attained  by  the  cellular  ftrudure,  which  we 
have  jufl:  defcribed,  v^ithout  augmenting  the  weight 
of  the  head,  and  this  precaution  is  particularly 
neceffary  in  the  prefent  inftance,  as  the  head  is 
on  other  accounts  more  heavy  and  maiTy  in  this 
than  in  any  other  animal.  The  air  cells  of  birds 
in  general,  and  particularly  thofe  which  pervade 
the  cranium  in  the  Gjirich,  eagle,  and  ovjI  prefents- 
examples  of  a  fimilar  formation,  attended  with  the 
fame  ufes  y  viz.  thofe  of  increafing  the  bulk  and 
ftren^th  of  the  bone,  and  diminifhing  its  weight. 

(C)  The  crijla  occipitalis  is  a  (harp  and  pro- 
minent bony  ridge,  projeaing  from  the  upper  and 

back 
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tack  part  of  the  cranium  in  mammalia,  chiefly  for 
the  attachment  of  the  temporal  mufcle. 

The  fize  of  the  temporal  fofla,  depends  upon  the 
magnitude  of  the  mufcle,  which  it  contains.  Hence 
it  is  larger  in  the  carnivora  than  in  any  other  or- 
der ;  not  only  occupying  the  whole  fides  and  upper 
part  of  the  cranium,  but  being  ftill  further  increafed 
by  prominent  bony  crijlce.,  growing  from  the  frontal, 
parietal,  and  occipital  bones.  The  two  temporal 
mufcles  are  indeed  feparated  in  many  of  thefe  ani- 
mals, merely  by  the  parietal  ridge ^  which  would 
.completely  cover  the  cranium. 

Thefe  ridges  are  not  fo  ftrongly  marked  in  any 
animals,  as  in  the  carnivora :  yet  they  are  difcern- 
ible  in  mod  of  the  Ji?nia.  They  occur  alfo  in  ani- 
mals of  the  pig  kind,  and  in  the  other  pachydermata. 

The  occipital  crifta  is  found  where  the  others  do 
not  exifl;  as  it  ferves  for  the  attachment  of  th,e 
mufcles  of  the  neck. 

(D)  The  variations  in  the  fituatlon  of  the  occi- 
pital foramen  are  important,  when  viewed  in  con- 
nection with  the  ordinary  pofition  of  the  animal's 
body.  In  man,  who  is  defigned  to  hold  his  body 
ereft,  this  opening  is  nearly  equi-diflant  from  the 
anterior  and  pofterior  extremities  of  the  fkulL  The 
head  therefore  is  fupported  in  a  ftate  of  equilibrium 
on  the  vertebral  column.  The  angle,  formed  by 
the  two  lines  mentioned  by  Daubenton,  is  only 
of  three  degrees. 

E  3  Quadrupeds, 
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C^iadrupeds,  which  go  on  all-fours,  have  the  oc- 
cipital loramen  and  condyles  fituated  farther  back, 
in  prof)ortion  as  the  face  is  elongated.  1  hat  open- 
ing, inflead  of  being  nearly  parallel  to  the  horizon, 
forms  a  confiderable  angle  with  it ;  which,  mea- 
fured,  according  to  Daubenton,  is  of  90  degrees 
in  the  hor/e.  The  weight  of  the  head  in  thefe  ani- 
mals, is  not 'therefore  fuftained  by  the  fpine ;  but 
by  a  ligament  of  immenfe  flrength,  which  is  either 
entirely  deficient,  or  fo  weak,  as  to  have  its  exift- 
ence  difputed  in  the  human  fubjecl:.  This  ligamen- 
tum  nucbdc^  or  cervical  ligament^  arifes  from  the  fpines 
of  the  dorfal  and  cervical  vertebras,  (which  are  re- 
markably long  for  that  purpofe)  and  is  fixed  to  the 
middle  and  pofterior  part  of  the  occipital  bone. 
It  is  of  great  fize  and  ftrength  in  all  quadrupeds, 
but  mofl:  particularly  in  the  elephant ;  where  the  vaft 
weight  of  the  head,  fo  much  increafed  by  the  enor- 
mous fize  of  the  tufks,  fufiiciently  accounts  for  its  in- 
creafed magnitude.  It  is  bony  in  the  mole,  probably 
on  account  of  the  ufe,  which  the  animal  makes  of 
its  head,  in  difengaging  and  throwing  up  the  earth. 

Animals  of  the  genus  fimia  and  lemur  hold  a 
middle  rank  between  man,  who  is  conftantly  eredl, 
and  quadrupeds,  whofe  body  is  fupported  by  four 
extremities.  Their,  ftrudture  is  by  no  means  cal- 
culated, like  that  of  man,  for  the  conftant  mainte- 
nance of  the  ered:  pofture  ;  but  they  can  fupport  it 
with  greater  facility,  and  for  a  longer  time  than 
other  animals.    Hence,  in  the  orang-outangs  the 

occipital 
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occipital  foramen  is  only  twice  as  far  from  the  jaws 
as  from  the  back  of  the  head,  fo  that  Daubenton's 
angle  is  only  of  37°.  It  is  fomewhat  larger  in  the 
other  fpecies  of  jimia ;  and  meafures  47°  in  the 
lemur. 

(E)  The  two  organs,  which  occupy  mod  of  the 
face,  are  thofe  of  fmelling  and  tailing  (including 
thofe  of  maftication,  &c.).  In  proportion,  as  thefe 
parts  are  more  developed,  the  fize  of  the  face, 
compared  to  that  of  the  cranium,  is  augmented. 
Gn  the  contrary,  when  the  brain  is  large,  the  vo- 
lume of  the  cranium  is  increafed  in  proportion  to 
that  of  the  face.  A  large  cranium  and  fmall  face 
indicate  therefore  a  large  brain,  with  inconfiderable 
organs  of  fmelling,  tafting,  maflicating,  &c. ;  while 
a  fmall  cranium,  with  a  large  face,  fhew  that  thefe 
proportions  are  reverfed. 

The  nature  and  charader  of  each  animal  mufl: 
depend  confiderably  on  the  relative  energy  of  its  / 
different  functions.  The  brain  is  the  common 
centre  of  the  nervous  fyftem.  All  our  perceptions 
are  conveyed  to  this  part,  2,%  2^  fenforium  commune : 
and  this  is  the  organ,  by  which  the  mind  combines 
and  compares  thefe  perceptions,  and  draws  infer- 
ences from  them;  by  which,  in  fliort,  it  refle£ls  and 
thinks.  We  fhall  find,  that  animals  partake  in  a 
greater  degree  of  this  latter  faculty,  or  at  leafl:  ap- 
proach more  nearly  to  it,  in  proportion  as  the  mafs 
pf  medullary  fubftance,  forming  their  brain,  exceeds 

E  4  that, 
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that,  which  conftitutes  the  reft  of  the  nervous  fyf- 
em  5  or,  in  other  words,  in  proportion  as  the  or- 
gan of  the  mind  exceeds  thofe  of  the  fenfes.  Since 
then,  the  relative  proportions  of  the  cranium  and 
face,  indicate  alfo  thofe  of  rhe  brain,  and  the  two 
principal  external  organs,  wc  fhall  not  be  furprized 
to  find,  that  they  point  out  to  us,  in  great  meafure, 
the  general  charader  of  animals ;  the  degree  of 
inftind  and  docility  which  they  pofTefs.  Man  com- 
bines by  far  the  largeft  cranium,  with  the  fmalleft: 
face ;  and  animals  deviate  from  thefe  relations,  in 
proportion  as  they  increafe  in  ftupidity  and  fe- 
rocity. 

One  of  the  moft  fimple  methods  (though  fome- 
times  indeed  infufficient),  of  exprefling  the  relative 
proportions  of  thefe  parts,  is  by  means  of  the  facial 
line,  which  has  been  already  defcribed.  This  angle 
is  moft  open,  or  approaches  moft  nearly  to  a  right 
angle  in  the  human  fubjedt ;  it  becomes  conftantly 
more  acute,  as  we  defcend  in  the  fcale,  from  man ; 
and  in  feveral  birds,  reptiles,  and  fifties,  it  is  loft 
altogether,  as  the  cranium  and  face,  are  completely 
on  a  level.  The  idea  of  ftupidity  is  afTociated,  even 
by  the  vulgar,  with  the  elongation  of  the  fnout : 
hence  the  crane  ^.w^  fnipe  have  become  proverbiaL 
On  the  contrary,  when  the  facial  line  is  elevated  by 
any  caufe,  which  does  not  increafe  the  capacity  of 
the  cranium,  as  in  the  elephant  and  owl^  by  the 
cells,  which  feparate  the  two  tables,  the  animal  ac- 
quires a  particular  air  of  intelligence,  and  gains  the 
■         '  '  credit 
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credit  of  qualities,  which  he  does  not  in  reality  pof. 
fefs.  Hence  the  latter  animal  has  been  felefted  as 
the  emblem  of  the  goddefs  of  wifdom  The  in- 
valuable remains  of  Grecian  art  fhew,  that  the 
ancients  were  well  acquainted  with  thefe  circum- 
flances :  they  were  aware,  that  an  elevated  facial 
line  formed  one  of  the  grand  charaders  of  beauty  ; 
and  indicated  a  noble  and  generous  nature.  Hence 
they  have  extended  the  facial  angle  to  90  degrees 
in  the  reprefentation  of  men,  on  whom  they  wifhed 
to  beftow  an  auguft  charadler.  And  in  the  repre- 
fentations  of  their  gods  and  heroes,  they  have  even 
carried  it  beyond  a  right  angle,  and  made  it  ioo°. 

It  muft,  however,  be  allowed,  that  the  facial  an- 
gle is  of  chief  importance  in  its  application  to  the 
cranium  of  the  human  fubjecl,  and  of  the  quadru- 
viana ;  as  various  circumftances  affed:  the  conclu- 
lions,  which  would  refult  from  employing  it  in  other 
clafTes  of  mammalia.  Thus  in  the  carnworous^  and 
feme  of  the  ruminating  animals ;  in  the  pig^  and 
particularly  in  the  elephant^  the  great  fize  of  the 
\  frontal  fmufes  produces  an  undue  elevation  of  the 
facial  line.  In  many  of  the  rodentia,  as  the  Jjare, 
&c.,  the  nofe  occupies  fo  large  a  fpace,  that  the 
cranium  is  thrown  quite  back,  and  prefents  no  point 
on  a  front  view,  from  which  this  time  can  be 
drawn. 

The  following  are  the  angles  formed,  by  drawing 
a  line  along  the  floor  of  the  noftrils,  and  interfeding 
it  by  another,  which  touches  the  anterior  margin 

of 
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of  the  upper  alveoli,  and  the  convexity  of  the  cra- 
nium (whether  the  latter  point  be  concealed  by  the 
^ce,  or  no). 

European  infant  - 
'  adult  -  85 

Adult  negro  -  yg, 

Orang-outang  - 
Long-tailed  monkies  -  65 

Baboons  .  40  to  30 

Pole-cat  -  - 

Pug  dog         -  -  35 

Maftilf ;  the  line  paffing  along  the 
outer  furface  of  the  IkuU  41 
'       D°  inner  d°  -  30 

Leopard  j  inner  furface  28 
Hare  -  -  30 

Ram  .  _  30 

Horfe  -  -  23 

Porpoife         -  -  25 

In  the  3d  and  4th  tables  of  Cuvier's  Tableau 
Elevientaire  de  rHlJloire  Naiurelle^  the  crania  of  fe- 
veral  mammalia  are  reprefented  in  profile ;  fo  as  to 
afford  a  fufficient  general  notion  of  the  varieties  in 
the  facial  angle.  A  fmiilar  comparative  vievi^,  in 
one  plate,  is  given  by  White,  in  his  account  of  the 
Regular  Gradation^  &c.  from  the  work  of  Camper. 

A  vertical  feclion  of  the  head,  in  the  longitudinal 
diredion,  (hews  us  more  completely  the  relative 
proportions  of  the  cranium  and  face.  In  the 
European,  the  area  of  the  fedion  of  the  cranium  is 

four 
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four  times  as  large  as  that  of  the  face ;  the  lower 
jaw  not  being  included.  The  proportion  of  the 
face  is  fomewhat  larger  in  the  negro :  and  it  in- 
creafes  again  in  the  orang-outang.  The  area  of  the 
cranium  is  about  double  that  of  the  face  in  the 
monkeys :  in  the  baboons,  and  in  mofl:  of  the  carni- 
vorous  mamma!ja,  the  two  parts  are  nearly  equal. 
The  face  exceeds  the  cranium  in  mofl  of  the  other 
clafles.  Among  the  rode72tia,  the  hare  and  marmot 
have  it  one-third  larger  ;  in  the  porcupine,  and  the 
ruminantia,  the  area  of  the  face  is  about  double  that 
of  the  cranium  ;  nearly  triple  in  the  hippopotamus  ; 
and  almoft  four  times  as  large  in  the  horfe.  In 
reptiles  and  fiflies,  the  cranium  forms  a^  very  in- 
confiderable  portion  of  the  fedion  of  the  head  ; 
although  it  is  confiderably  larger  than  the  brain, 
which  it  contains. 

The  outline  of  the  face,  when  viewed  in  fuch  a— 
fe£tion,  as  we  have  juft  mentioned,  forms  in  the 
human  fubjeft  a  triangle  ;  the  longefl:  fide  of  which 
is  the  line  of  jundion  between  the  cranium  and 
face.  This  extends  obliquely  backwards  and  down- 
wards, from  the  root  of  the  nofe,  towards  the  fora- 
men occipitale.  The  front  of  the  face,  or  the 
anterior  line  of  the  triangle,  is  the  fliortefl:  of  the 
three.  The  face  is  fo  much  elongated,  even  in  the 
ftmioi,  that  the  line  of  junftion  of  the  cranium  and 
face  is  the  (horteft  fide  of  the  triangle;  and  the 
anterior  one  the  longeft.  Thefe  proportions  be- 
come ftill  more  confiderable  in  other  mammalia. 

(F)  The 
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(F)  The  want  of  the  os  inlennaxillare  has  been 
regarded  as  a  chief  characlerifllc  of  the  human  fub- 
jedl;  as  one  of  the  leading  circumflances,  which 
diftinguifh  man  from  other  mammalia.  That  this 
bone  is  really  wanting  in  man  muft  be  allowed, 
notwithftanding  the  doubts  of  Vicq^d'Azyr.  The 
well-known  tranfverfe  flit,  behind  the  alveoU  of  the 
incifors  in  the  human  foetus,  would  form  a  very 
night  and  remote  analogy  between  the  human 
ftrudture,  and  that  of  animals :  and,  when  we  con- 
lider,  that  the  fuperior  or  facial  fur  face  of  the  max- 
illary bones,  fo  far  from  being  marked  by  any  future, 
does  not  even  bear  a  flit  like  that  of  the  inferior 
part,  it  mull  be  put  entirely  out  of  the  queftion. 

That  all  other  mammalia  poflefs  this  bone,  is  not 
quite  fo  clear,  as  that  man  has  it  not.  The  excep- 
tions occur  in  the  quadrumana.  In  addition  tq 
thofe  which  the  author  has  ftated,  it  may  be  ob- 
ferved,  that  the  head  of  an  orang-outangs  in  the 
HuNTERiAN  Museum,  which  poffefles  all  the  other 
futures,  wants  thofe,  which  feparate  the  intermaxil- 
lary bone  :  that  Tyson  did  not  find  this  bone  in  his 
fpecimen  of  the  animal,  which  was  very  young, 
(fee  his  Anatomy  of  the  Pigmy )  and  that  it  did  not 
exifl:  in  a  cranium,  which  was  delineated  by  Dau- 
BENTON.  I  have  alfo  feen  the  crania  of  other 
monkeys,  where  the  other  futures  were  all  perfedt 
and  diftincl,  which  did  not  poflefs  this  bone. 

(G)  .  The  zygoma  is  wanting  in  the  ant-cater; 

whej-e 
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where  the  temporal  and  m^Iar  bones  have  only  a  , 
flight  projeaion  inftead  of  the  ufual  zygomatic  pro- 
cefs.  This  circumftance  is  fufficiently  explained  by 
the  want  of  teeth,  and  the  confequent  want  of  maf- 
tication.  The  zygomatic  future  is  fo  oblique  in  the 
carmvora^  that  the  temporal  bone  forms  the  whole 
fuperior  margin;  and  the  os  malse,  the  inferior 
edge  of  the  zygoma. 

The  zygoma  may  be  arched  both  in  the  vertical 
and  horizontal  diredions.  A  curvature  of  the  lat- 
ter kind  indicates  the  exiftence  of  a  ftrong  temporal 
mufcle ;  while  one  of  the  former  defcription  ftiews 
that  the  maffeter  is  large.  Both  thefe  curvatures 
are  confiderable  in  the  carnivora. 

(H)  The  interval  between  the  orbits  is  always 
fmaller  in  the  fimias  than  in  the  human  fubjedl. 
In  feveral  of  thefe,  as  in  the  monkeys,  properly  fo 
called,  the  two  orbits  are  feparated  at  their  pofterior 
part  by  a  fimple  bony  feptum.  In  other  mam- 
malia, thefe  cavities  are  thrown  towards  the  fide  of 
the  head,  and  to  a  great  diftance  from  each  other, 
by  the  afcending  or  nafal  procelTes  of  the  upper 
jaw-bones,  which  are  very  large. 

In  thofe  mammalia,  which  have  the  orbit  open 
at  its  outer  and  back  part,  fo  as  to  communicate 
with  the  temporal  fofla,  (fuch  as  the  carnivora,  ro- 
dentia,  edentata,  and  pachydermataj  the  os  malas 
merely  contributes  to  the  formation  of  the  zygoma, 
without  being  conneQed  to  the  frontal  or  fphenoid 

bones. 
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bones.  The  fuperlor  maxilla  merely  forms  the 
anterior  border  of  the  cavity,  without  coiiflitutinrr 

O 

the  floor  of  the  orbit,  which  is  indeed  open  below. 
The  ofla  palati,  which  are  large,  form  a  confiderable 
lhare  of  the  inner  part  of  the  cavity  ;  the  ethmoid 
bone  not  contributing  to  it. 

The  ruminating  animals as  well  as  the  horfe  and 
afs^  have  the  'margin  of  the  orbit  completed  at  its 
outer  part  by  a  bony  circle,  although  the  cavity  is 
open  behind  to  the  temporal  foffa. 

The  mole  has  not,  properly  fpeaking,  an  orbk. 
Its  diminutive  eyes,  the  very  exigence  of  which,  was 
for  a  long  time  queflioned,  lie  under  the  integu- 
ments. Blumenbach's  Defcripiion  of  the  Bones, 
in  German,  p.  225.  note.  The  fame  obfervation 
holds  good  of  the  myrmecophuga  didadyla.  Ibid. 

(I)  The  word  horn,  which  is  frequently  applied 
in  Englifli  to  the  antlers  of  the  deer  kind,  as  well 
as  to  the  real  horns  of  other  genera,  would  lead  to 
a  very  erroneous  notion  on  this  fubjeft.  The  a7it' 
ler  is  a  real  hone  ;  it  is  formed  in  the  fame  manner, 
and  confifts  of  the  fame  elements  as  other  bones; 
its  ftruifture  is  alfo  the  fame. 

It  adheres  to  the  frontal  bone  by  its  bafis ;  and 
the  fubftance  of  the  two  parts  being  confolidated 
toofether,  no  diftindion  can  be  traced,  when  the 
antler  is  comple'ely  organized.  But  the  fkin  of 
the  forehead  terminates  at  its  bafis,  which  is  marked 
by  an  irregular  projeding  bony  circle ;  and  there 
is  neither  fkin  nor  perioflcum  on  the  reft  of  it. 

The 
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The  time  of  its  remaining  on  the  head  is  one  year  : 
as  the  period  of  its  fall  approaches,  a  reddifii  mark 
of  reparation  is  obferved  between  the  procefs  of  the 
frontal  bone,  and  the  antler.  This  becomes  more 
and  more  diftinflly  marked,  until  the  connexion 
•is  entirely  deftroyed. 

The  Ikin  of  the  forehead  extends  over  the  procefs 
of  the  frontal  bone,  when  the  antler  has  fallen  :  at 
the  period  of  its  regeneration,  a  tubercle  arifes  from 
this  procefs,  and  takes  the  form  of  the  future  antler, 
being  ftill  covered  by  a  prolongation  of  the  fkin. 
The  ftruclure  of  the  part  at  this  time  is  foft  and 
cartilaginous ;  it  is  immediately  inverted  by  a  true 
periofteum,  containing  large  and  numerous  veffels, 
which  penetrate  the  cartilage  in  every  direction,  and 
by  the  gradual  depofition  of  offific  matter,  convert 
it  into  a  perfed  bone. 

The  veflels  pafs  through  openings  in  the  pro- 
jefting  bony  circle  at  the  bafe  of  the  antler: 
the  formation  of  this  part,  proceeding  in  the  fame 
ratio  with  that  of  the  reft,  thefe  openings  are 
contradled,  and  the  veffels  are  thereby  preffed,  until 
a  complete  obftru£lion  enfues.  The  fldn  and  pe- 
riofteum then  perifli,  become  dry  and  fall  off;  the 
furface  of  the  antler  remaining  uncovered.  At  the 
ftated  period  it  falls  off,  to  be  again  produced,  al- 
ways increafmg  in  fize. 

(K)  As  the  motions  of  the  lower  jaw  muft  be 
materially  influenced  by  the  form  of  its  condyle, 

and 
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and  by  the  manner  in  which  that  procefs  is  con- 
neded  to  the  articular  cavity  of  the  temporal  bone ; 
we  lhall  find,  as  might  have  been  expeded,  a  clofe 
relation  betvi^een  thefe  circumftances,  and  the  kind 
of  food,  by  which  an  animal  is  nourifhed,  Thus 
the  lower  jaw  of  the  carnivora  can  only  move  up- 
wards and  downwards,  and  is  completely  incapable 
of  that  horizontal  motion,  which  conftitutes  ge- 
nuine maflication.  Hence  thefe  animals  cut  and 
tear  their  food  in  a  rude  and  coarfe  manner,  and 
fwallow  it  in  large  portions,  which  are  afterwards 
reduced  by  the  folvent  properties  of  the  gaftric 
juice.  Such  mammalia,  on  the  contrary,  as  live  on 
vegetables,  have,  in  addition  to  this  motion,  a  power 
of  moving  the  lower  jaw  backwards  and  forwards, 
and  to  either  fide ;  fo  as  to  produce  a  grinding  ef- 
fect, which  Is  neceflary  for  bruifing  and  triturating 
grafs,  and  for  pulverifmg  and  comminuting  grains. 
In  all  thefe,  therefore,  the  form  of  the  condyle,  and 
of  its  articular  cavity,  allows  of  free  motion  in  almoft 
every  diredion.  The  teeth  may  be  compared,  in 
the  former  cafe,  to  fciflars  j  in  the  latter,  to  the 
ftones  of  a  mill. 

(L)  The  teeth  of  the  human  fubjed  feem  to  be 
defigned  for  the  fingle  purpofe  of  maflication ;  and 
hence  an  erroneous  conclufion  might  be  drawn, 
that  they  ferve  the  fame  office  in  other  animals. 
Many  exceptionSj  however,  mud  be  made  to  this 
general  rule.  Some  mammalia,  which  have  teeth 
8  for 


ON  THE  SKELETON  Of  MAMMALIA.  65 

for  the  office  of  maflication,  have  others,  which  can 
be  only  confidered  as  weapons  of  offence  and  de- 
fence, viz.  the  tujks  of  the  elephant,  hippopotamus, 
walrus,  and  manati.  The  large  and  long  canine 
teeth  of  the  carnivora,  as  the  lion,  tiger,  dog,  cat. 
Sec,  not  only  ferve  as  natural  weapons  to  the  ani- 
mal, bat  enable  it  to  feize  and  hold  its  prey,  and 
•affifl:  in  the  rude  laceration  which  the  food  under- 
goes previous  to  deglutition.  Thefeal,  the  porpoi/e, 
and  other  ceta.cea,  as  the  cachalot  (phyfeter  macroce- 
phalus )  have  all  the  teeth  of  one  and  the  fame 
form  ;  and  that  obvioufly  not  calculated  for  mafti- 
cation.  They  can  only  affifl:  in  fecuring  the  prey, 
which  forms  the  animal's  food, 

j(M)  Animals  of  the  genus  baloena  (the  proper 
whales)  have,  inftead  of  teeth,  the  peculiar  fub- 
ftance  called  whalebone,  covering  the  palatine  fur- 
face  of  the  upper  jaw ;  this  refembles  in  its  com- 
pofition  hair,  horjn,  and  fuch  matters. 

The  lower  furface  of  the  upper  jaw  forms  two 
inclined  planes,  which  may  be  compared  to  the  roof 
of  a  houfe  reverfed  ;  but  the  two  jCurfaces  are  con- 
cave. Both  thefe  are  covered  with  plates  of  the 
whalebone,  placed  acrofs  the  jaws,  and  defceading 
vertically  into  the  mouth.  They  are  parallel  to 
each  other,  and  exift  to  the  number  of  two  or  three 
hundred  on  each  of  the  furfaces.  They  are  con- 
jiedled  to  the  bone  by  the  intervention  of  a  white 
^^amentous  fubftance,  from  which  they  growj 

f  but 
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but  their  oppofite  edge,  which  is  turned  towards 
the  cavity  of  the  mouth,  has  iis  texture  loofened 
into  a  kind  of  fringe,  compofed  of  long  and  flender 
fibres  of  the  horny  fubflance  which  therefore 
tovers  the  whole  furface  of  the  jaw.  This  ftruc- 
ture  probably  ferves  the  animal  in  retaining  and 
confining  the  mollufca^  which  conftitute  its  food. 

The  teeth  of  the  ornithorhynchus  paradoxus  and 
hyfiria  deviate  very  confiderably  from  thofe  of 
other  mammalia.  In  the  former  animal  there  is 
one  on  each  fide  of  the  two  jaws  :  it  is  oblong, 
flattened  on  its  furface,  and  confifts  of  a  horny 
fubftance  adhering  to  the  gum.  There  are  like- 
wife  two  horny  procelTes  on  the  back  of  the 
tongue  :  thefe  point  forwards,  and  are  fuppofed  by 
Mr.  Home  to  prevent  the  food  from  pafTmg  into 
the  fauces,  before  it  has  been  fufficiently  mafiicated. 
In  the  0.  hyfirix,  there  are  fix  tranfverfe  rows  of 
pointed  horny  procelfes  at  the  back  of  the  palate  j 
and  about  twenty  fimilar  horny  teeth  on  the  cor- 
refponding  part  of  the  tongue. 

Mr.  Home  in  the  Philof.  Tranf.  1800,  part  2. 
1802,  parts  1  and  2. 

(N)  The  fubftance  compofing  thefe  tulks,  and 
commonly  called  ivory,  is  certainly  different  from, 
the  bone  of  other  teeth.    It  is,  generally  fpeaking, , 
more  hard  and  compact  in  its  texture.    The  ivory 
of  the  elephant's  tuflc  is  diftinguifhed  from  alll 
others  by  the  curved  lines,  which  pafs  in  differentr 

dire^ionsi 
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direaions  from  the  centre  of  the  tooth,  and  form 
by  their  decuflation,  a  very  regular  arrangement 
of  curvilinear  lozenges.  It  foon  turns  yellow  from 
expofure  to  the  air.  The  tufk  of  the  hippopota- 
mus is  harder  and  whiter  ;  and  confequently  pre- 
ferred for  the  formation  of  artificial  teeth.  In  the 
walrus,  the  interior  of  the  tooth  is  compofed  of 
fmall  round  portions,  placed  irregularly  in  a  fub- 
Ihnce  of  different  appearance,  like  the  pebbles  in 
the  pudding  (tone  j  and  the  molar  teeth  have  a 
fimilar  firudure. 

(O)  The  fa£ls,  which  the  autfior  has  here  re- 
counted, have  been  fome  times  brought  forward^ 
in  order  to  prove  the  vafcularity  of  the  teeth  ; 
doflrine,  which  is  refuted  by  every  circumftance 
in  the  formation,  ftrufiure,  and  difeafes  of  thefe 
organs.  It  may  be  firfl  obferved,  that  the  ap- 
pearances exhibited  by  the  teeth  in  queftion,  are 
by  no  means  what  we  (hould  reafonably  expert  in 
fuch  a  cafe.  When  a  bullet  has  entered  the  fub- 
ftance  of  the  body,  the  furrounding  lacerated  and 
contufed  parts  do  not  grow  to  the  metal,  and  be- 
come firmly  attached  to  its  furface,  but  they  in- 
flc^me  and  fuppurate  in  order  to  get  rid  of  the 
offending  master-  If  the  ivory  be  vafcular  and 
fenfible,  why  do  not  the  fame  proceffes  take  place 
in  it  ? 

We  can  explain  veiy  fatisfaftorily  how  a  bullet 
may  enter  the  tufk  of  an  elephant,  and  become 

^  2  imbedded 
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imbedded  in  the  ivory  without  any  opening  for 
its  admiflion  being  perceptible.  It  will  be  fhewn 
in  a  fabfequent  note,  that  thefe  tufks  are  conftantly 
growing  during  the  animal's  life,  by  a  depofition 
of  fucceffive  laminse  within  the  cavity,  while  the 
outer  Jurface  and  the  point  are  gradually  worn 
away  :  and  that  the  cavity  is  filled  for  this  purpofe 
with  a  vafcular  pulp,  fimilar  to  that,  on  which 
teeth  are  originally  formed.  If  a  ball  penetrate 
the  fide  of  a  tufk,  crofs  its  cavity,  and  lodge  in 
the  flighteft  way  on  the  oppofite  fide,  it  will  be- 
come covered  towards  the  cavity  by  the  newly 
depofited  layers  of  ivory,  while  no  opening  will 
exifl  between  it  and  the  furface,  to  account  for  its 
entrance.  If  it  have  only  fufficient  force  to  enter, 
it  will  probably  fink,  by  its  own  weight,  between 
the  pulp  and  tooth,  until  it  refts  at  the  bottom  of 
the  cavity.  It  there  becomes  furrounded  by  new 
layers  of  ivory ;  and  as  the  tufk  is  gradually  worn 
away,  and  fupplied  by  new  depofitions,  it  will 
foon  be  found  in  the  centre  of  the  folid  part  of  the 
tooth.  Laftly,  a  foreign  body  may  enter  the  tufk 
from  above,  as  the  plate  of  bone,  which  forms  its 
focket  is  thin ;  if  this  defcends  to  the  lower  part 
of  the  cavity,  it  may  become  imbedded  by  the; 
fubfequent  formations  of  ivory.  This  muft  have- 
happened  in  a  cafe  where  a  fpear-head  was  found, 
in  an  elephant's  tooth.  The  long  axis  of  the: 
foreign  body  correfponded  to  that  of  the  cavity.. 
No  opening  for  its  admiflion  could  be  difcovered,, 
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and  it  Is  very  clear,  that  no  human  ftrength  could 
drive  fuch  a  body  through  the  fide  of  a  tulk. 
JBhilof.  Tranf.  1801.  part  i. 

(P)  The  front  teeth  are  the  inciforcs,  or  cutting- 
I  ieeth  ;  the  primores  of  Linnaeus.  The  cor7ier  teeth 
are  the  canini ;  laniarii  of  Linnaeus  ;  cufpidati  of 
Mr.  Hunter.  The  back  teeth  are  the  Molares 
or  grinders.  The  term  of  tuj^s  is  applied  to  fuch 
teeth  as  extend  out  of  the  cavity  of  the  mouth. 

{QJ)  The  ftruflure  of  the  incifor  teeth,  in  the 
rodentia,  deferves  attention  on  feveral  accounts. 
They  are  covered  by  enamel  only  on  their  anterior 
or  convex  furface,  and  the  fame  circumftance  holds 
good  with  refpedto  the  tulks  of  the  hippopotamus. 
Hence  as  the  bone  wears  down  much  fafter  than 
this  harder  covering,  the  end  of  the  tooth  always 
conftitutes  a  fiiarp  cutting  edge,  which  renders  it 
very  deferving  of  the  name  of  an  incifor  tooth. 

This  partial  covering  of  enamel  refutes,  as 
Blake  has  obferved  ( Effay  on  the  Structure,  ^c, 
of  the  Teeth,  p.  212^^  the  opinion  that  the  enamel 
is  formed  by  the  procefs  of  cryftallization. 

The  incifor  teeth  of  thefe  animals  are  ufed  in 
cutting  and  gnawing  the  harder  vegetable  fub- 
ftances ;  for  which  their  above-mentioned  fharp 
edge  renders  them  particularly  well  adapted. 
Hence  Cuvier  has  arranged  thefe  animals  in  a 

'  3  particular 
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particular  order  by  the  name  of  rodentia^  or  the 
gnawers.  As  this  employment  fubjefls  the  teeth 
to  immenfe  fridion,  and  mechanical  attrition,  they 
wear  away  very  rapidly,  and  would  foon  be  con- 
fumed,  if  they  did  not  poflefs  a  power  of  growth, 
by  which  this  lofs  is  recompenced. 

Thefe  teeth,  which  are  very  deeply  imbedded  in 
the  jawj  are  hollow  internally,  juft  like  a  human 
tooth,  which  is  not  yet  completely  formed.  Their 
cavity  is  filled  with  a  vafcular  pulp,  fimilar  to  that 
on  which  the  bone  of  a  tooth  is  formed  ;  this 
makes  a  conftant  addition  of  new  lubitance  on 
the  interior  of  the  tooth,  which  advances  to  fup- 
ply  the  part  worn  down.  The  covering  of  enamel 
extends  over  that  part  of  the  tooth,  which  is  con- 
tained in  the  jaw,  as  we  might  naturally  expeft  : 
for  this  muft  be  protruded  at  fome  future  period 
to  fupply  the  lofs  of  the  anterior  portion.  Although 
thefe  teeth  are  very  deeply  implanted  in  the  max- 
illary bones,  they  can  hardly  be  faid  to  poflefs  a 
fang  or  root ;  for  the  form  of  the  part  is  the  fame 
throughout ;  the  covering  of  enamel  is  like- 
wife  continued  ;  and  that  part,  which  at  one  period 
is  contained  in  the  jaw,  and  would  form  the  fang, 
is  afterwards  protruded  to  conflitute  the  body  of 
the  tooth. 

The  conflant  growth  of  thefe  teeth  therefore 
proceeds  in  the  fame  manner,  and  is  effeded  on 
the  fame  principles  as  the  original  formation  of  any 

tooth  J 
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tooth  ;  and  can  by  no  means  furnifli  an  argument 
for  the  exiftence  of  veflels  in  the  fubftance  of  the 
part. 

We  cannot  help  being  ftruck  with  the  great 
fize  of  thefe  teeth,  compared  with  the  others  of  the 
fame  animal,  or  even  with  the  bulk  of  the  animal. 
Their  length  in  the  lower  jaw  nearly,  equals  that 
of  the  jaw  itfelf,  alhough  a  fmall  proportion  only 
of  this  length  appears  through  the  gum.  They 
reprefent  the  fegment  of  a  circle ;  and  are  con- 
tained in  a  canal  of  the  bone,  which  defcends  un- 
der the  fockets  of  the  grinders,  and  then  mounts 
up,  in  fome  inftances,  to  the  root  of  the  coronoid 
prucefs :  hence  although  their  anterior  cutting 
edge  is  jn  the  front  of  the  mouth,  the  pofterior 
extremity  is  behind  all  the  grinding  teeth.  No 
animal  exhibits  this  ftrudlure  better  than  the  rat. 
The  beaver  alfo  affords  a  good  fpeciqien  of  it  on  a 
larger  fcale.  It  has  been  drawn  in  this  animal  by 
Blake,  (EJfay  on  the  Strudtire,  life,  of  the  Teeth, 
tab.  9.  fig.  3. J  The  tooth  does  not  extend  fo  far 
in  the  upper  jaw;  it  is  there  implanted  in  the  inter^ 
maxillary  bone,  and  terminates  over  the  firft 
grinder. 

The  obfervations  which  have  been  made  refpe6l- 
ing  the  conflant  growth  of  the  incifor  teeth  of  the 
glires^  will  apply  alfo  to  the  tufks  of  the  elephant, 
Thefe  are  hollow  internally,  through  the  greater 
part  of  their  length,  and  the  cavity  contains  a  vaf- 
cular  pulp,  which  makes  conftant  additions  of  fuc- 

P  4  ceflive 
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ceflive  layers,  as  the  tufk  is  worn  down.  One  of 
the  elephants  at  Exeter  Change  is  faid  to  have 
nearly  bled  to  death  from  a  fraclure  of  the  tufk, 
and  confequent  laceration  of  the  veflels  of  the 
pulp.  The  tufks  of  the  hippopotamus^  and  probably 
all  other  teeth  of  this  defcription  grow  in  the  fame 
manner.  Farther  and  more  accurate  obfervation 
may  hereafter  fhew,  that  the  fame  mode  of  growth 
obtains  alfo  in  other  clafles  of  teeth,  when  they  are 
expofed  to  great  friftion.  Something  fimilar  may 
certainly  be  obferved  in  the  grinders  of  the  horfe. 
The  tooth  is  not  finifhed  when  it  cuts  the  gum: 
the  lower  part  of  its  body  is  completed  while  the 
upper  part  is  being  worn  away  in  maftication  ;  and 
the  proper  fang  is  not  added  till  long  after.  Hence 
we  can  never  get  one  of  thefe  teeth  in  a  perfect 
ftate,  for  if  the  part  out  of  the  gum  is  complete, 
the  reft  of  the  body  is  imperfeft  ;  and  there  are 
no  fangs :  on  the  contrary,  when  the  fangs  are 
formed,  much  of  the  body  has  been  worn  away  in 
maftication.  Blake  alfo  afferts  that  this  ftrufture 
is  found  in  the  grinders  of  the  beaver,  p.  99. 
tab.  9.  fig.  4* 

(R)  This  animal  is  found  fo  conftantly  with 
only  one  tu{k,  that  it  has  been  called  in  common 
language,  the  fea-unicorn  ;  and  Cinn^us  has  even 
given  it  a  fimilar  appellation,  that  of  monodon.  Yet 
there  can  be  no  doubt  that  it  poflefles  originally 
two  of  thefe  j  one  in  either  jaw  bone :  and  that 

which 
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which  is  wanting,  mufl  have  been  loft  by  feme 
accidental  circumltanc,  as  we  can  eafily  fuppofe, 
(Shaw's  Zoology^  vol.  ii.  p.  473-)  'r'""^'^^  ^"^^ 
often  equal  in  length  that  of  the  animal's  body; 
which  may  be  i8  feet  or  more:  yet  they  are 
always  flender. 

(S)  The  diftribution  of  the  enamel,  and  bony 
fubflance,  varies  in  the  teeth  of  different  animals, 
aud  even  in  the  different  orders  of  teeth  in  the 
fame  animal. 

All  the  teeth  of  the  carninora,  and  the  incifors 
of  the  ruminating  animals,  have  the  crown  only 
covered  with  enamel,  as  in  the  human  fubjeft. 
The  immenfe  foffil  grinders  of  the  animal  incogni- 
tim  or  mammoth  have  a  fimilar  diflribution  of 'this 
fubflance. 

The  grinders  of  graminivorous  quadrupeds,  and 
the  incifors  alfo  of  the  horfe  have  proceifes  of  ena- 
mel, defcending  into  the  fubftance  of  the  tooth- 
Thefe  organs  have  alfo  in  the  lafl-mentioned  ani- 
mals a  third  component  part,  differing  in  ap- 
pearance from  both  the  others,  but  refembling 
the  bone  more  than  the  enamel.  Blake  has  dif- 
tinguifhed  this  by  the  name  of  crujla  pet  r  of  a ; 
and  CuviER  calls  it  cement. 

The  phyfiological  explanation  of  this  difference 
in  flruaure  is  a  very  eafy  and  clear  one.  The  food 
of  the  carnivora  requires  very  little  comminution 
before  it  enters  the  ftomach  :  hence  the  form  of 

their 
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their  grinding  teeth  Is  by  no  means  calculated  for 
grinding  ;  and  as  the  articulation  of  the  jaw  ad- 
mits no  lateral  motion,  the  molares,  of  which  the 
lower  are  overlapped  by  the  upper,  can  only  act 
like  the  incifors  of  other  animals.  The  food  of 
graminivorous  quadrupeds  is  fubject  to  a  long 
procefs  of  maftication,  before  it  is  expofed  to  the 
aflion  of  the  ftomach.  The  teeth  of  the  animals 
fufFer  great  attrition  during  this  time,  and  would  be 
worn  down  very  rapidly  but  for  the  enamel,  which 
is  intermixed  with  their  fubflance.  As  this  part  is 
harder  than  the  other  conflituents  of  the  teeth,  it 
refifts  the  attrition  longer,  and  prefents  the  ap- 
pearance of  prominent  r.idges  on  the  worn  furface, 
by  which  the  grinding  of  the  food  is  much  facili- 
tated. 

The  diftindion  of  the  three  fubftances  is  feen 
better  in  the  tooth  of  the  elephant  than  in  any 
animal.  The  befl  method  of  difplaying  it  is  by 
making  a  longitudinal  vertical  feftion,  and  polifli- 
ing  the  cut  furface.  The  crujia  petrofa  will  then 
be  diftinguilhed  by  a  greater  yellownefs  and  opacity 
in  its  colour ;  and  by  an  uniformity  in  its  ap- 
pearance, as  no  laminas  or  fibres  can  be  diftin- 
guifhed. 

The  pulp  of  a  grinding  tooth  of  a  graminivorous 
quadruped  is  divided  into  certain  conical  procelTes, 
which  are  united  at  their  bafes.  Thefe  vary  from 
two  to  fix  in  the  horfe  and  cow.  On  thefe  the  bone 
of  the  tooth  is  formed,  as  on  thefingle  pulp  of  the 

human 
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human  fubjea:,  but  it  is  here  divided  into  as  many 
feparate  fliells,  as  there  are  proceffes  of  the  pulp : 
all  of  them  however  inclofed  in  a  common  capfule. 
The  offification  commences,  as  in  all  teeth,  on  the 
points  of  the  pulp,  and  extends  towards  the  bafis : 
when  it  has  arrived  there,  the  fhells  unite  together ; 
and  they  alfo  join  at  their  outer  margins.  Between 
the  proceffes  of  the  pulp  other  produftions  defcend 
from  the  capfule  in  a  contrary  dire£lion ;  and 
depofit,  on  the  furface  of  the  fliells,  enamel  dif- 
tinguifliable  by  its  cryftalline  appearance,  and  hence 
denominated  by  Blake  cortex  Jiriatus.  When 
thefe  membranous  productions  have  formed  their 
portions  of  enamel,  they  .fecrete  the  crujia  petrofa 
within  the  cavities  left  between  thefe  produ6lions  of 
enamel.  The  outer  furface  of  the  bone  of  the 
tooth  is  covered  by  enamel,  which  may  be  com- 
pared to  that  which  inverts  the  crown  of  a  human 
tooth,  except  that  it  is  depofited  in  an  irregular 
waving  line,  in  order  to  render  the  furface  better 
calculated  for  grinding :  and  the  inequalities  of 
this  furface  of  enamel  are  filled  up  by  crufta  petrofa. 
The  exterior  enamel,  and  crufta  petrofa,  (which 
may  be  fo  named,  by  way  of  diflinguifhing  them 
from  the  proceffes  within  the  tooth),  are  formed  by 
the  furface  of  the  capfule. 

If  then  we  make  a  tranfverfe  feclion  of  a  grind- 
ing tooth  of  the  horfe  or  cow,  the  exterior  furface 
will  be  found  to  confift  of  an  irregular  layer  of 
criijla  petrofa :  this  is  fucceeded  by  a  waving  line 

of 
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of  enamel^  within  which  is  the  proper  bone  of  the 
Isotb.  But  the  fubflance  of  the  latter  is  penetrated 
by  two  prod  unions  of  enamel  ;  in  the  interior  of 
each  of  which  is  crujia  petrofa. 

The  crufla  petrofa  which  fills  thefe  internal  pro, 
dudions  of  enamel,  is  fometimes  not  con^pletely 
depofited  before  the  tooth  cuts  the  gum  :  hence 
cavities  are  left  in  the  centre  of  the  tooth,  which 
become  filled  with  a  dark  fubrtance  compofed  of 
the  animal's  food,  and  other  foreign  matters.  This 
feidom  happen  to  any  confiderable  extent  in  the 
grinders  of  the  horfe.  In  the  cow  and  Jheep  thefe 
cavities  are  conftantly  filled  with  the  dark  adven- 
titious matter  ;  the  crufta  petrofa  being  confined  to 
the  exterior  furface  of  the  tooth,  and  not  exifting 
even  there  fo  plentifully  as  in  the  horfe. 

The  lower  grinders  of  the  horfe  differ  very 
much  in  their  formation  from  thofe  of  the  upper- 
jaw.  Oflification  commences  in  thefe  by  four  or 
five  points,  which  increafe  into  as  many  fmall 
fliells ;  yet  they  unite  without  any  proceffes  of 
the  capfuk  palTmg  down  between  to  form  internal 
produdions  of  the  enamel.  This  fubftance  is 
however  depofited  in  a  very  convoluted  manner  on 
the  bone  of  the  tooth,  fo  that  the  fame  end  is 
attained,  as  if  produdions  of  the  cortex  ftriatus 
had  exifted  in  the  centre  of  the  part.  The  crufta 
petrofa  fills  up  the  irregularities  of  this  waving  line 
of  enamel.  An  horizontal  fedion  of  fuch  a  tooth 
prefents  the  three  fubftances  arranged  within  each 

other : 


ON  THE  SKELETON  OF  MAMMALIA.  77 

Other:  the  crufta  petrofa  is  external;  then  comes 
the  enamel,  which  includes  nothing  but  the  proper 
bone  of  the  rooth. 

The  incifors  of  the  hork  have  a  produilion  of 
cnam'ei  in  their  centre ;  but  the  cavity,  which  this 
forms,  containing  no  crufla  petrofa,  is  merely  filled 
by  the  particles  of  food,  kc.  As  thefe  procefles  of 
€namel  defcend  only  to  a  certain  extent  in  the 
tooth,  they  difappear  at  lafl:  from  the  conftant 
wear  of  the  part  in  maftication.  This  is  improperly 
called  the  filling  up  of  the  teeth ;  and  hence  a 
criterion  arifes  of  the  horfe's  age. 

The  grinding  teeth  of  the  elephant  contain  the 
mofl:  complete  intermixture  of  the  three  fubftances ; 
and  have  a  greater  proportion  of  crujla  petrofa, 
than  thofe  of  any  other  animal.  The  pulp  forms 
a  number  of  broad  flat  procefles,  lying  parallel  to 
each  other,  and  pL.ced  tranfverfely  between  the 
inner  and  outer  laminae  of  the  alveoli.  The  bone  of 
the  tooth  is  formed  on  thefe  in  (eparate  fliells,  com- 
mencing at  their  loofe  extremities,  and  extending  to- 
wards the  bafis,  where  they  are  connected  together. 
The  capfule  fends  an  equal  number  of  membranous 
produdions ;  which  firfl:  cover  the  bony  fhells  with 
eyiameU  and  then  invefls  them  with  criijia  petrofa  ; 
which  latter  fubftance  unites  and  confolidates  the  dif- 
ferent portions.  The  bony  fliells  vary  in  number 
from  four  to  twenty-three,  according  to  the  fizeof 
the  tooth,  and  the  age  of  the  animal :  they  have  been 
ddcribed  undtr  the  term  of  denriculi,  and  have 

been 
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been  leprefcnted  as  feparate  teeth  in  the  firfl:  in- 
ftance.  h  nmft  however  be  remembered  that  they 
are  formed  on  procefles  of  one  fingle  pulp. 

When  the  cru/ia  petrofa  is  completely  depofited, 
the  different  denticuli  are  confolidated  together. 
The  bony  (hells  are  united  at  their  bafe  to  the 
neighbouring  ones  ;  the  inveftments  of  enamel  are 
joined  in  like  manner :  and  the  intervals  are  filled 
with  t;he  third  fubftance,  which  really  deferves  the 
name  beftowed  on  it  by  Cuvier,  of  cement.  The 
pulp  is  then  elongated  for  the  purpofe  of  forming 
the  roots  or  fangs  of  the  tooth.  From  the  peculiar 
mode  of  dentition  of  this  animal,  which  will  be 
explained  in  a  fubfequent  note,  the  front  portion 
of  the  tooth  has  cut  the  gum,  and  is  employed  in 
maftication,  before  the  back  part  is  completely 
formed,  even  before  fome  of  the  pofterior  denticuli 
have  been  confolidated.  The  back  of  the  tooth 
does  not  appear  in  the  mouth  until  the  anterior  part 
has  been  worn  down  even  to  the  fang. 

A  horizontal  feclion  of  the  elephant's  tooth  pre- 
fents  a  feries  of  narrow  bands  of  bone  of  the  tooth, 
furrounded  by  correfponding  portions  of  enamel. 
Between  thefe  are  portions  of  crufta  petrofa  ;  and 
the  whole  circumference  of  the  fedion  is  compofed 
of  a  thick  layer  of  the  fame  fubflance. 

A  vertical  feftion  in  the  longitudinal  direction 
.exhibits  the  proceffes  of  bone,  upon  the  different 
denticuli,  running  up  from  the  fangs  ;  a  vertical 
layer  of  enamel  is  placed  before,  and  another  behind 
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«ach  of  thefe.  If  the  tooth  is  not  yet  worn  by  maf- 
tication,  the  two  layers  of  enamel  are  continuous  at 
the  parr,  where  the  bone  terminates  in  a  point; 
and  the  front  layer  of  one  denticulus  is  continuous 
with  the  back  layer  of  the  fucceeding  one,  at  the 
root  of  the  tooth  ;  fo  that  the  enamel,  afcending  on 
the  anterior,  and  defcending  on  the  pofterior  fur- 
face  of  each  denticulus,  forms  a  continued  line 
through  the  whole  tooth.  Crufta  petrofa  intervenes 
between  the  afcending  and  defcending  portions  of 
the  enartiel. 

As  the  furface  of  the  tooth  is  worn  down  in  maf- 
tication,  the  proceflfes  of  enamel,  refifting  by  their 
fuperior  hardnefs,  form  prominent  ridges  on  the 
grinding  furface ;  which  mufl:  adapt  it  excellently 
for  bruifing  and  comminuting  any  hard  fubftance. 

The  grinding  bafes,  when  worn  fufficiently  to 
expcfe  the  enamel,  prefent  a  very  different  appear- 
ance in  the  Aftatic  and  African  elephants.  The 
proceffes  of  enamel,  in  the  former  fpecies,  reprefent 
'flattened  ovals,  placed  acrofs  the  tooth.  In  the 
latter,  they  form  a  feries  of  lozenges,  which  touch 
each  other  in  the  middle  of  the  tooth. 

It  does  not  appear,  that  crujia  petrofa  is  an  effen- 
•tial  part  in  the  grinders  of  graminivorous  animals. 
-For  thofe  of  the  rhinoceros  do  not  pofTefs  it,  although 
the  enamel  defcends  into  their  fubftance,  and  forms 
a  cavity,  which  is  filled  with  the  food,  &c. 

Home  and  Blake  likewife  ftate,  that  it  does  not 
•cxifl  in  the  hippopotamus^  where  there  are  internal 
^  ^  produdlions 
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produflions  of  enamel:  but  Mr.  Macartney, 
th^  learned  and  ingenious  ledurer  on  comparative 
anatomy  at  St.  Bartholomew's  Hofpital,  has  found 
it  in  fmall  quantity  on  the  exterior  furface  of  the 
tooth,  near  its  root. 

Mr.  Corse's  Obfervations  on  the  different  Species 
of  Aftatic  Elephants.    Philof.  Tranf.  1799,  part  2. 

Some  Obfervations  on  the  Teeth  of  graminivorous 
^adrupeds,  by  E.  Home,  Efq.  Ibid.  With  De- 
lineations of  the  Teeth  of  the  Elephant,  Horfe,  CoWy 
Sheep,  Hippopotamus,  and  Rhinoceros. 

Blake's  E/piy  on  the  Stru6lure  and  Formation 
of  the  Teeth  in  Man,  and  various  Animals,  with 
plates. 

Tenon  fur  une  Methode  particuliere  d*etudier 
VAjiatomie,  in  the  Memoires  de  Vlnflitut  National, 
tome  I,  an.  6. 

CuviER,  Lepns  d'Anatomie  comparee,  tome  3. 

(T)  All  the  three  kinds  of  teeth  are  found  in 
the  quadrumana,  the  carnivora,  the  pachydermata 
(excepting  the  two  horned  rhiiioceros  and  elephant), 
the  horfe,  and  thofe  ruminati?ig  animals,  which  have 
no  horns. 

CuviER  ftates,  that  the  teeth  of  an  animal,  whofe 
bones  are  found  in  a  foflile  ftate,  refemble  thofe  of 
man,  in  being  arranged  in  a  continued  and  un- 
broken feries. 

In  the  ftmicB,  carnivora,  and  all  fuch  as  have  ca- 
nines longer  than  the  other  teeth,  there  is  at  leaft 

one 
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rtne  vacancy  in  each  jaw,  for  lodging  the  cufpidatus 
of  the  oppofitejaw.  There  is  a  vacancy  behind 
each  canine  in  the  bear.. 

The  horned  luminaiing  animals  not  only  want 
entirely  the  upper  hicifors,  but  they  are  alfo  defliitute 
ofcu/pidati,  except  thejag,  which  has  rudiments 
of  thefe  teeth ;  and  the  mufk  C mofcbiis  mofchifer) 
where  they  are  very  long,  and  curved  in  the  upper 
-jaw. 

Between  the  incifors  and  grinders  of  the  horfe,  a 
very  large  vacancy  is  left,  in  the  middle  of  which  a 
fmall  cayiine  toothy  termed  the  tujlo^  is  found  in  the 
male  animal ;  but  very  rarely  in  the  female. 

The  elephant  has  grinders  and  two  tujks  in  th^ 
upper  jaw  ;  but  the  former  only  in  the  lower.  The 
immenfe  tufks  belong  properly  to  the  male  animal ; 
as  they  are  fo  fmall  in  the  female,  generally  fpeaking, 
as  not  to  pafs  the  margin  of  the  lip.  (Corse  in 
Fhil.  Tranf.  I'J^f^-,  part  2.  p.  208.) 

The Jloths  have  grinding  and  canine  teeth,  with- 
out incifors.  The  dolphin  and  porpoife  have  fmall 
conical  teeth,  all  of  one  fizc  and  fliape,  iirranged 
in  a  continued  line  throughout  the  alveolar  margin 
of  both  jaws.  The  cachalot  (Fhyfeier  macrocepha' 
lusj  has  thefe  in  the  lower  jaw  only.  The  teeth  of 
the  feal  are  all  of  one  form,  viz.  that  ot  the  canine 
kind  J  conical  and  pointed 

The  narwhal  has  no  other  teeth  than  the  two  long 
tufks  implanted  in  its  os  intermaxillare ,  of  which 
one  is  fo  frequently  wanting.  A  head,  in  which 
i  «  there 
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there  are  two  of  thefe  tufks,  is  delineated  by  Dr. 
Shaw,  in  his  Zoology,  from  a  fpecimen  in  the 
Leverian  Mufeum.  Thefe  tufks  are  remarkable 
for  the  fpirally  convoluted  appearance  of  their  ex- 
ternal furface.  They  are  hollow  internally,  and 
probably  have  a  conftant  growth  like  the  elephant's 
tulks. 

(U)  The  permanent  teeth  are  generally  formed 
in  cavities  near  the  roots  of  the  temporary  ones  ; 
and  they  fucceed  to  the  vacancies  left  by  the  dif- 
charge  of  the  latter. 

A  different  mode  of  fucceflion  obtains,  however, 
in  fome  inftances.  The  adult  molares  of  the  hu- 
man fubjed  are  not  formed  near  any  of  the  tem- 
porary teeth;  but  in  the  back  of  the  two  jaws; 
from  which  fituation  they  advance  fucceflively  to- 
wards the  front,  in  proportion  as  the  maxillary 
bones  are  lengthened  in  that  dire£lion.  A  fimilar, 
but  much  more  remarkable  fpecies  of  fucceflion  is 
obferved  in  the  grinders  of  the  elephant,  where  it 
was  afcertained  by  the  labours  of  Mr.  Corse,  who 
has  explained  and  illuftrated  the  fubjedt,  in  a  feries 
of  beautiful  engravings.  See  Obfervations  on  the 
different  Species  of  Afiatic  Elephants,  and  their  Mode 
of  Dentition,    Phil.  Tranf.  1799,  part  2. 

We  never  fee  more  than  one  grinder,  and  part 
of  another,  through  the  gum  in  this  animal.  The 
anterior  one  is  gradually  worn  away  by  maftication ; 
its  fangs  and  alveolus  are  then  abforbed :  the  pof- 

terior 
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terior  tooth  coming  forwards  to  fupply  its  place. 
As  this  goes  through  the  fame  ftages  as  the  pre- 
.  ceding  grinder  ;  a  third  tooth,  which  was  contained 
in  the  back  of  the  jaw,  appears  through  the  gum, 
and  advances,  in  proportion  as  the  deftru6lion  and 
abforption  of  the  other  proceed.    The  fame  pro- 
cefs  is  repeated  at  leafl:  eight  times ;  and  each  new 
grinder  is  larger  than  that  which  came  before  it. 
The  I  ft,  or  milk  grinder,  is  compofed  of  four  tranf- 
verfe  plates  or  denticuli,  and  cuts  the  gum  foon 
after  birth.    The  ad,  which  has  eight  or  nine 
plates,  has  completely  appeared  at  the  age  of  two 
years.    The  3d,  formed  of  twelve  or  thirteen,  at 
fix  years.    From  the  4th  to  the  8th  grinder,  the 
number  of  plates  varies  from  fifteen  to  twenty- 
three,  which  is  the  largeft  hitherto  afcertained. 
The  exaa  age  at  which  each  of  thefe  is  completed, 
has  not  yet  been  made  out.    But  it  appears,  that 
every  new  one  takes  at  leaft  a  year  more  for  its 
formation  than  its  predecelTor. 

From  the  gradual  manner,  in  which  the  tooth 
advances,  it  is  manifeft,  that  a  fmall  portion  of  it 
only  can  penetrate  the  gum  at  once.  A  grinder, 
confifting  of  twelve  or  fourteen  plates,  has  two  or 
three  of  thefe  through  the  gum,  whilft  the  others 
are  imbedded  in  the  jaw.  The  formation  of  the 
tooth  is  complete  therefore,  firft,  at  its  anterior  part, 
which  is  employed  in  maftication,  while  the  back 
part  is  very  incomplete  ;  as  the  fucceeding  lamina 
advance  through  the  gum,  their  formation  is  fac» 
^  ^  »  ceffively 
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ceflively  perfeded.  But  the  pofterior  layers  of  the 
tooth  are  not  employed  in  maftication,  until  the 
anterior  ones  have  been  worn  down  to  the  very 
fang,  which  begins  to  be  abforbed.'  One  of  thefe 
grinders  can  never  therefore  be  procured  in  a  perfedl 
ftate :  for  if  its  anterior  part  has  not  been  at  all 
worn,  the  back  is  not  completely  formed,  and  the 
fangs  in  particular  are  wanting;  while  theftructure 
of  the  back  of  the  tooth  is  not  completed,  until  the 
anterior  portion  has  difappeared. 

A  fimilar  kind  of  fucceffion,  but  to  a  lefs  extent, 
has  been  afcertained  by  Mr.  Home,  in  the  teeth  of 
the  Jus  Mthiopicm. 

Obfervations  on  the  SiruBure  of  the  Teeth  of  Gra- 
??miivorous  ^adrupeds ;  particularly  thofe  of  the 
Elephant i  and  Jus  ^Ethiopicus.  Phil.  Tranf.  1799, 
part  2. 

The  refearches  of  the  fame  gentleman  have  alfo 
proved  it  to  exift  in  the  wild  boar  to  a  certain 
degree  ;  and  have  rendered  it  probable,  that  it 
occurred  likewife  in  the  animal  iiicognitum  {mam- 
moth^. 

Obfervations  on  the  Sirucliire  and  Mode  of  Growth 
of  the  Wild  Boar,  and  Animal  Incog?iitum.  Phil. 
Tranf.  i8oi,  part  2. 

(V)  The  numbers  of  cervical  vertebras  is  the 
fame  in  the  cetacea,  as  in  other  mammalia,  according 
to  Cuvier;  but  fome  of  them  are  anchylofed. 
Thus  the  two  firft  are  united  ia  the  dolphin  and 

porpoife  ; 
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porpoife ;  and  the  fix  laft  m  the  genus  phyfeter. 
Lemons  d'Anat.  Comp.  tome  t,  p.  154* 

It  mufl:  be  accounted  a  fingular  circumftance, 
that  the  number  of  cervical  vertebrje  fhould  be  fo 
conflantly  the  fame  in  animals,  whofe  neck  differs 
fo  much  in  length  ;  when  the  number  of  pieces  in 
the  other  region?  of  the  fpine,  varies  greatly  in  the 
different  genera.  No  inftance  has,  I  believe,  been 
recorded,  in  which  more  than  feven  cervical  ver- 
tebrae htive  been  found  in  the  human  fubjeft ; 
although  the  number  of  thofe  in  the  back  and  loins 
fometimes  deviates  from  the  natural  ftandard. 

(W)  Thefe  proceffes,  which  are  particularly  con- 
fpicuous  in  fuch  carnivorous  animals,  as  have  great 
ftrength  in  their  neck,  afford  attachment  to  the  large 
and  powerful  mufcles,  by  which  the  animal  exe- 
cutes thofe  ftrong  and  rapid  motions  of  the  head, 
which  are  neceffary  in  attacking  its  prey,  or  de- 
fending itfelf.  The  badger^  in  this  country,  affords 
an  excellent  fpecimen  of  the  ftru£ture  alluded  to. 

The  mole  and  Jhrew  have  no  fpinous  proceffes 
in  the  neck.  The  vertebras  form  fimple  rings,  with 
confiderable  motion  on  each  other.  Thefe  pro- 
ceffes are  either  very  fhort,  or  altogether  deficient 
in  the  long  necked  animals ;  as  the  horfe,  ca?nel, 
giraffe^  &c.  They  would  otherwife  afford  an  ob- 
ftacle  to  the  bending  of  the  neck  backwards. 

The  fix  laft  vertebras  of  the  neck  are  anchylofed 
in  the  ani-eaier  and  manh. 

c  3  (X)  Moft 
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(X)  Mofl:  of  the  ftmice,  and  even  fome,  which 
very  much  refemble  the  human  fubjedl,  as  the 
orang-outangs  which  Camper  differed,  (fimia  pyg- 
maus),  have  the  facrum  formed  of  three  pieces ; 
which  confequently  leave  only  two  pair  of  open- 
ings for  the  paffage  of  the  nerves.  Now,  as 
Galen  mentions  thefe  circumftances  of  the  human 
facrum,  in  his  work  on  the  bones,  it  muft  appear 
very  clearly  that  the  defcription  could  not  have  been 
taken  from  the  human  fubjeft ;  but  was  probably 
derived,  as  Vesalius  fuppofed,  from  the  ape  ;  al- 
though SiLvius  and  Eustacmius  have  endeavour- 
ed to  invalidate  this  conclufion.  See  Vesal.  Epiji* 
de  rad.  Chyna  ;  alfo  his  great  work,  De  Corp.  hum. 
Fabricd,  p-  99. 

The  true  orang-outang  (fmla  fatyrus)  has  a 
facrum  compofed  of  five  pieces.  The  elephant  has 
alfo  five.    See  Blair  OJleogr.  Elephantina,  p.  29. 

(Y)  In  monkeys,  and  even  in  fuch  ftmia  as  have 
no  tails,  where  the  os  coccygis  confilts  at  mofl:  of 
three  pieces  only  ;  this  bone  is  perforated  by  a  con- 
tinuation of  the  vertebral  canal,  and  by  openings 
for  the  tranfmiflion  of  nerves.  This  flru^iture  is 
afcribed  by  Galen  to  the  human  coccyx;  and 
hence  Vesalius  has  derived  another  argument,  to 
iliew  that  Galen's  OPceology  was  not  drawn  from 
the  human  Ikeleton. 

The  orang-outang,  like  man,  has  a  coccyx  com- 
pofed of  five  pieces,  not  perforated.  Tyson*s 
^7iat.  of  a  Pigmy,  p.  69. 

Thofe 
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Thofe  vertebrse  of  the  tail  of  mammalia,  which 
are  neareft  to  the  facrum,  are  perforated  by  a  con- 
tinuation  of  the  canal  for  the  medulla  fpinalis. 
The  lower  ones  are  folid.  The  want  of  pelvis  ren- 
ders  it  impoffible  for  us  to  decide  the  number  of 
facral  and  coccygeal  vertebras  in  the  cetacea :  but 
the  whole  number  of  pieces  in  the  fpine  of  the  dol' 
phin  and  porpoife  is  65. 

(Z)  Offification  of  the  cartilage,  which  conne£ls 
the  two  ofla  pubis,  is  fo  rare  in  the  human  fubjeft, 
that  one  cafe  only  of  complete  anchylofis  of  thefe 
bones  has  been  hitherto  recorded  :  (Soemmerring 
de  Corp.  human.  Fab.  torn.  i.  p.  22.  note  ***)  al- 
though feveral  inftances  of  partial  bony  union  have 
been  obferved.  See  Sandifort,  Obf.  Anat.  Pa- 
thol, vol.  2.;  Wynpresse  de  Ancylofi\  and  Mi- 
CHEhL  de  Synchondrotomia  pubis.  Amftelod.  1783. 
Such  an  occurrence  is  not,  however,  very  rare  in  the 
horfe. 

(A  a)  The  onithorhynchus  paradoxus  and  hi/lri>: 
have  ribs  of  a  very  fmgular  ftrudure.  Their  true 
ribs,  which  are  fix  in  number,  confift  of  two  pieces 
of  bone;  a  longer  one  joined  to  the  fpine,  and  a 
Ihorter  connected  to  the  fternum.  Thefe  are  united 
by  means  of  a  piece  of  cartilage ;  fo  as  to  conftitute 
a  ftrufture,  approaching  to  that  ot  birds.  The  falfe 
ribs,  ten  in  number,  terminate  anteriorly  in  broad, 
flattened,  oval  bony  plates,  conne^ied  together  by 
claftic  ligaments.  Phil.  Tranf.  1802,  part  i,plarr  3. 

G  4  (B  b) 
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(B  b)  This  procefs  may  be  compared  to  the  keeU 
like  projei?  ion  of  the  fternum  of  birds.  It  ferves 
for  the  origin  of  thofe  ftrong  mufcles  of  the  anterior 
extremity,  which  aflifl:  the  animal  in  digging  its  way 
pnder  ground. 

(C  c)  We  may  affert,  as  a  general  obfervation, 
that  the  four  component  parts  of  the  upper  extre- 
mity, viz.  the  ftioulder,  arm,  fore-arm,  and  hand, 
can  be  clearly  ft^icwn  to  exift  in  the  anterior  extre- 
mities of  all  mammalia ;  however  diffimilar  they 
may  appear  to  each  other  on  a  fuperficial  infpec- 
tion,  and  however  widely  they  may  feem  to  deviate 
from  the  human  ftrudlure. 

Whirnever  an  animal  of  one  clafs  refembles  thofe 
of  a  different  order  in  the  form  and  ufe  of  any  part, 
we  may  be  affured,  that  this  refemblance  is  only  in 
externals ;  and  that  it  does  not  affed  the  number 
and  arrangement  of  the  bones.  1  hus  the  bat  has 
a  kind  of  wings ;  but  an  attentive  examination  will 
prove,  that  thefe  are  really  hands,  with  the  pha- 
langes of  the  fingers  elongated.  The  dolphin,  por^ 
poife,  and  other  cetacea,  feem  to  poffefs  fins,  confid- 
ing of  a  fingle  piece.  But  we  find  under  the  inte- 
guments of  the  fin  like  members,  all  the  bones  of 
an  anterior  extremity,  flattened  in  their  form,  and 
hardly  fufceptible  or  any  motion  on  each  other. 
We  can  recognize  very  clearly  the  fcapula,  hu- 
merus, bones  of  the  fore-arm,  and  a  hand  confift- 
iiig  of  five  fingers :  the  fame  parts,  in  fliort,  which 

form 
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form  the  anterior  extremity  of  other  mammalia. 
See  Tyson's  Anatomy  of  a  Porpoife^  fig,  lo  and 
II.:  alfo  Blasii  Anatomia  Animalhim,  tab.  51, 

%•  3»  4- 

The  fore-feet  of  the  fea-otter^  fed,  'walrus,  and 
pianaiU  form  the  connefting  link  between  the  an- 
terior extremities  of  other  mammalia,  and  the  pec- 
toral fins  of  the  whale  kind.  The  bones  are  fo 
covered  and  connected  by  integuments,  as  to  con- 
ftitute  a  part,  adapted  for  the  purpofes  of  fwimming: 
but  they  are  much  more  developed  than  in  the  lat- 
ter animals,  and  have  free  motion  on  each  other. 

The  cold-blooded  quadrupeds  bear  great  analogy 
in  the  four  component  parts,  and  in  the  general 
ftrufture  of  their  anterior  extremities,  to  the  warm- 
blooded ones.  See  Caldesi*s  Obfervations  on  the 
Turtle,  tab.  3.  fig.  i.  4,  5. 

The  bones  of  the  wing  of  birds  have  a  confider- 
able  and  unexpected  refemblance  to  thole  of  the 
fore-feet  of  the  mammalia.  And  the  fin -like  ante- 
rior member  of  the  penguin  contains,  within  the 
integuments,  the  fame  bones  as  the  wings  of  other 
birds. 

(D  d)  The  clavicle  fupports  the  anterior  extremity, 
and  maintains  the  fhoulder  at  its  proper  diftancefrom 
the  front  of  the  trunk.  It  exiRs,  therefore,  in  all 
fuch  animals  as  make  much  ufe  of  thefe  members, 
whether  for  the  purpofe  of  chmbing,  digging,  fwim- 
piing,  or  flying.    It  does  not  exift,  on  the  contrary, 

in 
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in  fuch  as  ufe  their  fore-feet  merely  for  the  purpofe 
of  progreflion ;  fmce  thefe  limbs  muft  be  brought 
more  forwards  on  the  cheft,  that  they  may  fupport 
that  part,  by  being  placed  perpendicularly  under  it. 
In  the  genera,  which  hold  an  intermediate  rank  be- 
tween thefe ;  which  do  not  enjoy  fuch  an  extenfive 
utility  of  the  fore-feet  as  the  firfl;  divifion  of  ani- 
mals ;  and  are  not  fo  limited  in  their  employment 
as  the  fecond,  the  clavicular  bones,  or  imperfect 
clavicles  exift. 

(E  e)  The  humerus  becomes  fhorter,  in  propor- 
tion as  the  metacarpus  is  elongated  j  fo  that  in  ani- 
mals, which  have  what  is  called  a  cannon  bone,  the 
OS  humeri  hardly  extends  beyond  the  trunk.  Hence 
the  miftakes,  which  are  made  in  common  language, 
by  calling  the  carpus  of  the  horfe  his  fore-knee,  &c. 

The  radius  forms  the  chief  bone  of  the  fore-arm 
in  the  mammalia,  generally  fpeaking  ;  the  ulna  is  a 
fmall  {lender  bone,  terminating  fliort  of  the  wrift 
in  a  point,  and  often  confolidated  with  the  radius, 
as  in  the  horfe  and  ru?ninating  animals.  A  few  ge- 
nera, which  have  great  and  free  ufeof  their  anterior 
extremity,  have  the  power  of  pronation  and  fupi- 
nation.  But  this  power  diminifhes,  as  the  fore-feet 
are  ufed  more  for  the  purpofe  of  fupporting  the 
body  in  Handing,  and  in  progreflion.  In  this  cafe, 
indeed,  the  extremity  may  be  faid  to  be  conftantly 
in  the  prone  pofition,  as  the  back  of  the  carpus  and 
toes  is  turned  forwards. 

The 
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I  The  lower  end  of  the  ulna  is  larger  than  that  of 
the  radius  in  the  elephant ;  but  this  circumftance 
occurs  in  no  other  inftance. 

The  radius  and  ulna  exifl:  in  the  feaU  tnanati,  ^nd 
whales,  but  in  a  flattened  form. 

Several  genera  of  mammalia  poffefs  a  hand  ;  but 
it  is  much  lefs  complete,  and  confequently  lefs 

1  ufeful  than  that  of  the  human  fubjeft,  which  well 
deferves  the  name  beftowed  on  it  by  Ariftotle,  of 

I  the  organ  of  all  organs.  The  great  fuperiority  of 
that  moft  perfect  inftrument,  the  human  hand, 
arifes  from  the  fize  and  ftrength  of  the  thumb, 
which  can  be  brought  into  a  ftate  of  oppofition  to 
the  fingers,  and  is  hence  of  the  greateft  ufe  in 
grafping  fpherical  bodies,  in  taking  up  any  objefk 
in  the  hand,  in  giving  us  a  firm  hold  on  whatever 
we  feize ;  in  fliort,  in  a  thoufand  offices,  which 
occur  every  moment  of  our  lives,  and  which  either 
could  not  be  accomplifhed  at  all,  if  the  thumb 
were  abfent,  or  would  require  the  concurrence  of 
both  hands,  inftead  of  being  done  by  one  only. 
Hence  it  has  been  juftly  defcribed  by  Albinus  as 
a  fecond  hand  **  ?nanus  parva  majori  adjutrix,** 
de  fceleto,  p.  465. 

All  the  fimia  poflefs  hands :  but  even  in  thofe, 
which  may  be  moft  juftly  ftiled  anthropomorphous ^ 
the  thumb  is  fmall,  ftiort,  and  weak ;  and  the  other 
fingers  elongated  and  flender.  In  others,  as  fome 
of  the  cercopitheci,  there  is  no  thumb,  or  at  leaft  it 
is  concealed  under  the  integuments;  but  thefe 

animals 


93  ADDITIONS  TO  CHAPTFR  II. 

animals  have  a  kind  of  fore  paw,  which  Is  of  fome 
life  in  feizing  and  carrying  their  food  to  the  mouth, 
in  climbing,  &c.  like  that  of  the  fqidrrd.  The 
genus  lenier  has  alfo  a  feparate  thumb.  Other 
animals,  which  have  fingers  fufficiently  long  and 
moveable  for  feizing  and  grafping  objeds,  are 
obliged,  by  the  want  of  a  feparate  thumb,  to  hold 
them  by  means  of  the  two  fore-paws s  as  the  fquirrel, 
rat,  opoffum,  Sec.  Thofe,  which  are  moreover 
obliged  to  reft  their  body  on  the  fore-feet,  as  the 
dog  and  cat^  can  only  hold  objefls  by  fixing  them 
between  the  paw  and  the  ground.  Laftly,  fuch 
as  have  the  fingers  united  by  the  integuments,  or 
enclofed  in  hoofs,  lofe  all  power  of  prehenfion. 

The  fimia  in  general  have  nine  bones  in  the 
carpus.  RjoLANi  Anthropograpbia  and  OJieolog, 
p.  908.  Paris,  1626;  but  there  are  only  eight 
in  the  orang-outangs  according  to  Tyson.  There 
are  five  carpal  bones  in  the  fin  of  the  whale,  of  a 
flattened  form,  and  hexagonal. 

The  metacarpus  is  elongated  in  thofe  animals, 
where  the  toe  only  touches  the  ground  in  (landing 
or  walking;  and  conftitutes  the  part,  which  is 
commonly  called  the  fore-leg  j  as  the  carpus  is 
termed  the  knee. 

The  number  of  metacarpal  bones  is  the  fame 
with  that  of  the  fingers  or  fore-toes :  except  in 
the  ruminating  animals.  Even  in  thefe,  as  the 
author  obferves,  there  are  two  diftindl  metacarpal 
bones,  lying   clofe   together   before  birth:  the 

oppofed 


ON  THE  SKELETON  OF  MAMMALIA.  93 

oppofed  furfaces  firft  become  thinner,  then  are 
perforated  by  feveral  openings,  and  at  laft  difap- 
pear  ;  fo  that  the  adult  animal  has  a  fmgle  cannon 
bone,  poffefling  a  common  medullary  cavity  inter- 
nally, and  marked  on  the  outfide  with  a  flight 
groove  at  the  place  of  the  original  feparation. 
There  is  therefore  but  one  metacarpal  bone  in  the 
adult  for  the  two  toes.  The  ftrudlure  of  the  meta- 
tarfus  is  the  fame. 

In  the  borfe  on  the  contrary,  if  we  allow  the 
\fpUnt  hones  to  belong  to  the  metacarpus,  there  will 
1  be  three  to  a  (ingle  toe.    Daubenton  confiders 
the  common  bone  of  this  animal  as  fupplying  the 
place  of  the  three  metacarpal  bones  of  man:  he 
compares  the  outer  fplint  bone  to  the  metacarpal 
of  the  iiitle  finger,  and  the  inner  to  that  of  the 
thumb.    Stubbs  views  the  cannon  as  the  meta- 
carpal of  the  middle  and  ring  fingers ;  and  the 
inner  fplint,  as  that  of- the  fore-finger.  Buffon 
liiji.  Naiurelle,  4to.  ed.  p.  362.  vol.  4.  Stubbs's 
I  Anatomy  of  the  Horfe. 

'  The  fingle  finger  or  fore-toe  of  the  horfe  is  com- 
ipofed  of  the  ufual  three  phalanges  ;  the  firft,  which 
is  articulated  to  .  the  cannon,  is  called  the  pajlcrn; 
the  2d  is  the  coronet ;  and  the  3d  the  os  bafm  or 
coffin  hone ;  on  which  the  hoof  refts.  There  are 
alfo  two  fefamoid  bones  at  the  back  of  the  paftern 
joint :  and  an  additional  part  called  the  fouttle-bone 
conaeded  to  the  coffin. 

In 
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In  thofe  animals,  which  have  five  toes,  as  thg 
carnivora,  &c.,  that  which  lies  on  the  radial  fide 
of  the  extremity,  and  is  therefore  analogous  to  the 
thumb,  is  parallel  with  the  others  ;  and  the  animal 
confequently  has  not  the  power  of  grafping  any 
objed.  The  lafl:  phalanx  in  thefe  fupports  the  nail 
of  the  animal ;  and  fends  a  procefs  into  its  cavity. 
Thefe  parts  are  fo  conneded  that  the  nail  is  na- 
turally turned  upwards,  and  not  towards  the 
ground ;  fo  that  its  point  is  not  injured  in  the  mo- 
tions of  the  animal.  The  phalanx  muft  be  bent  in 
order  to  point  the  nail  forwards  or  downwards. 

The  order  of  rodentia  have  generally  five  toes  : 
that  which  correfponds  to  the  thumb  being  the 
fliorteft. 

The  elephant  h-as  five  complete  toes  j  but  they 
are  almoft  concealed  by  the  thick  fkin. 

The  pig  has  ^four  toes ;  two  larger  ones,  which 
touch  the  ground ;  and  two  fmaller  behind  thefe, 
which  do  n^t  reach  fo  far.  There  is  alfo  a  bone,, 
which  feems  to  be  the  rudiment  of  a  thumb. 

The  phalanges  of  the  cetacea  are  flattened  }  not 
moveable,  and  joined  together  in  the  fin. 

(Ff)  The  length  of  the  femur  depends  on  that 
of  the  metatarfus  ;  and  it  bears  an  inverfe  ratio  to 
the  length  of  that  part. 

Hence  it  is  very  fliort  in  the  horfe,  cow,  &c. 
where  the  fame  miftakes  are  commonly  com- 

-2  mitted 
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ihitted  in  naming  the  parts,  as  in  the  anterior 
extremity. 

The  proportions  of  the  thigh  and  leg  vary  ia 
different  animals.  The  latter  part  exceeds  the 
former  in  the  human  fubjeft ;  and  the  fame  remark 
may  be  made  refpefting  the  arm  and  fore-arm. 
Thefe  parts  are  nearly  of  the  fame  length  in  the 
orang-outang.  Some  perfons  have  affirmed  that  the 
Negro  forms  a  connefting  link  between  the  Eu- 
ropean and  the  orang-outang  in  thefe  refpefts. 
(White  on  the  regular  Gradation  in  Man  and  Anl- 
tnals,  he).  In  fome  other  fimiae  the  leg  and  fore- 
arm exceed  the  thigh  and  arm.  In  other  animals, 
although  they  are  fome  varieties,  the  leg  is  gene- 
rally longer  than  the  thigh. 

The  femur  of  the  mammalia  is  not  arched  as  in 
the  human  fubjccl  :  it  poffeffes  fcarcely  any  neck ; 
and  the  great  trochanter  afcends  beyond  the  head 
of  the  bone. 

The  fibula  is  behind  the  tibia  in  many  animals, 
as  the  dog  and  the  rodentia.  It  is  confolidated  to  that 
bone  at  its  lower  end  in  the  7iiole  and  rat.  It  only 
exifts  as  a  fmall  ftyloid  bone  in  the  horfe,  and  be- 
comes anchylofed  to  the  tibia  in  an  old  animal. 

The  ftrudure  of  the  metatarfus  in  the  rumi- 
nating animals,  and  the  horfe,  is  the  fame  with  that 
of  the  metacarpus. 

The  tarfus  of  the  horfe  is  compofed  of  fix  bones ; 
and  is  the  part  known  in  common  language  by  the 
name  of  the  bock. 

Animals 
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Animals  of  the  genus  Jt?)iia  and  lemur,  inflead  of 
having  a  great  toe  placed  parallel  with  ttie  others, 
are  lurniflied  with  a  real  thumb:  i.  e.  apart  capable 
of  being  oppofed  to  the  other  toes.  Hence  thefe 
animals  can  neither  be  called  biped,  nor  quadruped, 
but  are  really  quadrwnanous  or  fourbanded.  They 
are  not  deftined  to  go  either  on  two  or  four  extre-* 
mities,  but  to  live  in  trees,  fince  their  four  prehen- 
file  members  enable  them  to  climb  with  the  greateft 
facility.  So  that  Cuvier  has  denominated  them 
"  les  grimpeurs  par  excellence'*  (Le9ons  d'  Anar. 
Comp.  vol.  I.  p.  493.)  The  prehenfile  tail  of 
feveral  fpecies  is  a  further  affiftance  in  this  way  of 
life.  The  opojfum,  and  others  of  the  genus  didelphis, 
have  a  fimilar  ftruOure  with  the  quadrumana  ;  and 
it  anfwers  the  fame  purpofe.  Here  however  there 
is  a  feparate  thumb  on  thepofterior  extremity  only, 
whence  Cuvier  calls  them  pedima?ies. 

Man  is  the  only  animal,  in  which  the  whole 
furface  of  the  foot  refts  on  the  ground :  and  this 
circuraftance  arifes  from  the  erc£l  ftature,  which 
belongs  exclufively  to  him.  In  the  quadrumam ; 
in  the  iear,  hedgehog,  and  Jhrew,  (which  are  called 
by  CuviER  plantigrades),  the  os  calcis  does  not 
touch  the  ground. 

The  heel  of  a  fpecies  of  bear  belonging  to  this 
country,  viz.  the  badger  ( urfus  meles),  is  covered 
with  a  long  fur,  which  proves  that  this  part  cannot 
reft  on  the  ground  ;  although  the  ftruaure  both  of 
the  bones  and  mufcles  of  the  lower  extremity  of 
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this  animal,  approaches  confiderably  to  that  of 
man.  The  fame  fad  is  ftated  of  the  bear  itfelf, 
properly  fo  called,  by  the  Parifian  difleftors,  Defcrip- 
fion  anaiomique  d'un  cameleon,  (Tun  cajiof,  d*un  ours. 
Sec  iParis,  1669,  4to.  the  plate  is  contained  in 
Blasivs's  Colledion,  tab.  32. 

In  other  animals  the  body  is  fupported  upon  the 
phalanges  of  the  toes,  as  in  the  dog  and  cai;  in  the 
horfe  and  ruminating  animals  no  part  touches  the 
ground  but  the  laft  phalanx.  Here  the  elongation 
of  the  metatarfus  removes  the  os  calcis  to  fuch  a 
diftance  from  the  toe,  that  it  is  placed  midway  be- 
tween the  trunk  and  hoof. 
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CHAPTER  III. 

ON  THE  SKELETON  OF  BIRDS. 

§  46.  1  HE  fkeleton  of  birds  has  confiderabl' 
uniformity  in  the  whole  clafs ;  and  it  exhibits^ 
when  compared  with  the  variou-fly  formed  fkeletons 
of  mammalia,  a  very  great  and  unexpefled  fimila- 
rity  to  that  of  the  human  fubjeft 

§  47.  The  fkull  of  birds  is  diflinguifhed  by 
this  peculiarity,  that  the  proper  bones  of  the  cra- 
nium", at  leafl  in  the  adult  animal,  are  not  |oinecI 
by  futures,  but  are  confolidated  as.  it  were  into  a. 
iingle  piece 

They 


'  As  that  excellent  naturaliil  Below,  has  already  flievva 
in  his  "  H'ljlo'ire  ch  la  Nature  des  Oifeauxj  avec  Icurs  Nai/s  Par- 
traits  ret'trez  (la  Naturel."    Paris,  i5J5,.,-fol.  p.  40. 

'  Confult  on  this  fubjecft  Vjnc  Malacarne  '*  of  the  Parte 
reliting  to  the  Brain  of  Birds"  in  the  Memoirs  of  the  Italian 
Suiety,  torn.  I  and  2. 

^  A  peculiririry,  which  feems  to  be  confined  to  the  cormo'- 
rants,  niufl  be  here  mentioned.  There  is  a  imall  fabre-ftiaped 
bone  at  the  back  of  its  vertex,  which  is  fiippofcd  to  fei-ve  as- 
a  lever  in  throwing  back  the  head,  when  the  animal  tofles- 
the  ^ih*s,  which  it  has  taken,  io,to  the  air,  and  catches  iheni 

in 
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They  have,  without  exception,  only  a  fingle 
condyle,  placed  at  the  anterior  margin  of  the  great 
occipital  foramen.  (See  note  (A)  at  the  end  of  the 
chapter). 

There  is  alfo,  in  the  whole  clafs,  a  bone  of  a 
fomewhat  fquare  figure,  (called  by  the  French  os 
carre*),  by  which  the  lower  jaw  is  articulated 
with  the  cranium  on  both  fides,  in  the  neighbour- 
hood of  the  ear.  (See  note  (B)  at  the  end  of  the 
phapter). 

'  The  offa  unguis  are  common  to  birds  with  mam- 
malia, but  appear  to  be  more  general  in  the  former 
than  the  latter :  they  are  of  confiderable  fize, 
and  muft  be  diftinguifhed  from  the  fuperciliary  * 
bones  which  probably  belong  to  the  accipitres  (or 
predacious  birds)  only. 

§  48.  The  jaws  are  completely  deftitute  of 
eeth.  (See  note  (C)  at  the  end  of  the  chapter). 
The  fuperior  maxilla,   which  is  completely  ira- 


a  its  open  mouth.  But  the  fame  motion  is  pcrrormed  by 
bme  other  pifcivorous  birds,  who  are  unprovided  with  this 
•articular  bone.  The  whole  fkeleton  of  tlie  cormorant  is  Ve- 
irefented  by  Coiter  in  the  4th  of  his  excellent  plates,  which 
re  attached  to  his  edition  of  the'  *'  Lediones  Fallopii  cle par' 
bus  SiftiUaribus,"  Sec.  Norib.  1575.  folio. 

*  Hekissant  has  given  it  this  name  in  the  Mem.  i/e  I* /^caJ. 
es  Sc.  1748.  ButCoiTER  has  pointed  it  out  in  the  work 
efore  quoted. 

*  See  MerrEm's  Ohfervations  relating  to  Zoology,  p.  120. 

H  2  moveable 
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moveable  in  mammaliaj  has,  with  a  few  exceptions^ 
more  or  lefs  motion  in  birds  ^  It  either  conftitutes 
a  particular  bone,  dldinfl  from  the  reft  of  the 
cranium,  to  which  it  is  articulated,  as  is  the 
Pfittact '  (birds  of  the  parrot  kind)  ;  or  it  is  con- 
neded  into  one  piece  with  the  cranium,  by  means 
of  yielding  and  elaftic  bony  plates ;  as  is  the  cafe 
with  birds  in  general.  It  is  quite  immoveable  in  a 
very  few  inftances  y  as  the  tetrao  urogalliis  (cock 
of  the  woods)  and  the  rhincx:eros  bird  ^ 

j 

§  49.    The  proportionate  magnitude  of  the  \ 
bones  of  the  cranium  and  jaws  varies  much  in 
this  clafs.    The  former  are  large  in  the  owl ;  thc< 
latter   are  of  vaft  magnitude  in  the  rhinoceros 
bird  \ 


*  Herjssakt  Sur  ks  Mouvcmens  du  Bee  det  O'tfeavx  in  the 
Mem.  de  V  Acad,  des  Scisncesy  1 748.  p.  345,  with  exceller."" 
plates. 

^  Labi LtARDiERE  fays  alfo  of  the  upper  mandible  of  the 
pel'icamis  var'ius  ;  "  cetie  Mandihule  ejl  mobile,  comme  celle  des  Pern, 
roquets  "    RcLtion  du  Voyage,  Sec.  i.  p.  21c. 

*  This  at  leaft  is  the  cafe,  in  a  fkull  of  this  extraordinary 
animal  in  my  colledtion. 

'  A  mod  remarkable  fexual  difference  appears  in  the  fkuH 
of  the  crejled  hens  :  in  thefe  the  frontal  portion  of  the  cranium 
is  dilated  into  an  inimenfe  cavity ;  on  which  the  creft  of 
"feathers  is  placed.  This  degeneracy  of  the  formative  im- 
pulfe,  vvhicli  is  propagated  to  the  offspring,  is  quite  un- 
paralleled in  the  v/ho!e  animal  kingdom.    See  Stob^ijs  in 
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§  50.  One  of  the  peculiar  charafleriflic  dif- 
ferences of  the  cranium  of  birds  when  compared 
to  each  other  confifts  in  the  mode  of  fepara- 
tion  of  the  orbits,  which  are  of  great  fize  in  the 
whole  clafs.  in  fome  they  are  feparated  by  a 
membranous  partition  only ;  in  others  by  a  more 
or  lefs  complete  bony  feptum.  The  relation,  which 
the  nafal  and  palatine  openings  bear  to  the  upper 
Jaw  varies  much,  even  in  the  different  fpecies  of  ' 
the  fame  genus.  They  are  fmall  in  the  Jiork;  and 
on  the  contrary  fo  large  in  the  crane  that  the  longeft 
portion  of  the  jaw  appears  to  confift  merely  of 
three  thin  portions  of  bone,  placed  far  apart  from 
each  other,  and  converging  towards  the  point  of 
the  bill. 

§  51.  The  want  of  motion  in  the  back  of 
birds,  (their  dorfal  vertebrae  have  the  fpinous,  and 
^ven  the  tranfverfe  procelfes,  often  anchylofed) 
is  compenfated  by  a  larger  number,  and  greater 
mobility  of  the  cervical  vertebrae ;  of  which,  to 


jl8.  Liter.  Suec.  v.  3.  1730.  Pallas  Spicikg.  Zoolcg.  fas.  4, 
Sanpifort  Mufeum  Lugd.  Batav.  vol.  i.  p.  306. 

1  have  lately  examined  feveral  heads  of  fach  hens  in  a 
frcfh  ftate,  and  have  found  that  this  peculiar  dilatation  of  the 
cranium  is  filled  by  the  hemifpheres  of  the  cerebrum  j  and 
it  is  feparated  from  the  pofterior  part,  which  holds  the  cere- 
bellum, as  in  the  common  hei»,  by  an  intermediate  con- 
tracted portion. 

"  See  J.  T.  Ki-siN,  Slemmata  Avium,    LIpf.  1759.  410. 
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quote  a  few  inflances,  the  raven  has  12,  the  cock 
13,  the  ojricb  18,  ihe^ork  19,  and  the/ztw«  23. 

§  52.  The  trunk  of  birds  has  fewer  cartilagi- 
nous parts  than  the  correfponding  divifion  of  the 
flvcleton  in  mammalia.  That  part  of  the  fpine, 
which  belongs  to  the  trunk  is  fliort  and  rigid,  and 
has  no  true  lumbar  vertebras.  Neither  has  any 
bird  an  os  coccygis  prolonged  into  a  true  jointed 
tail  *. 

§  53.  The  pelvis  of  birds  is  chiefly  formed  by 
a  broad  and  fiinple  os  innominatum ;  the  lateral 
portions  of  which  are  of  different  figures  in  the 
feveral  genera  ;  but,  inltead  of  uniting  below  to 
conftitute  a  fymphyfis  pubis,  they  are  quite  diftant 
from  each  other.  The  ojiricb  alone  forms  a  re- 
markable exception  to  this  rule  ;  in  as  much  as  its 
pelvis,  like  that  of  mod  quadrupeds,  is  clofed  be- 
low by  a  complete  junflion  of  the  oifa  pubis. 

§  54.  Birds  have  fewer  ribs  than  mammalia  : 
the  number,  I  believe,  never  exceeds  ten  pairs.  The 
falfe  ribs,  i.  e.  thofe,  which  do  not  reach  to  the 
fternum,  are  directed  forward  ;  the  true  ones  are 
joined  to  the  margin  of  the  fternum  by  means  of 
fmall  intermediate  bones.    The  middle  p^irs  are 


*  Sea  note  (D),  at  the  end  of  the  chapter. 

dif^ 
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diflinguKhed  by  a  peculiar  flat  procefs,  which  is 
direded  upwards  and  backwards. 

§  55.  The  fternura  of  thefe  animals  is  pro- 
longed below  into  a  vertical  procefs,  f cr'ijla)  for 
the  attachment  of  the  flrong  peroral  mufcles. 
In  the  male  wild  fwan  ( atias  cygnus J,  and  in  fome 
fpecies  of  the  genus  ardca,  as  the  crane^  this 
I  part  forms  a  peculiar  cavity  for  the  reception  of 
i  a  confiderable  portion  of  the  trachea.  The  crifta 
i  is  entirely  wanting  in  the  cjirich  and  cajfoivary ; 
\  where  the  (lernum  prefents  a  plane  and  uniformly 
arched  furface  *. 

§  56.  The  wings  are  connefted  to  the  trunk 
by  means  of  three  remarkable  bones  The  clavicles, 
which  are  always  ftrong,  conftitute  ftraight  cylindri- 
cal bones.  Their  anterior  extremities  are  conneded 
to  the  flernum,  by  means  of  a  bone  peculiar  to 
I  birds ;  viz.  the  forklikc  bone,  or,  as  it  is  more  com- 
monly termed,  the  7nerry  thought,    (Furcula^  in 


*  This  peculbrity  of  ftrucfture  is  accounted  fur  by  ob- 
ferving,  that  thefc  birds  have  not  the  power  of  flying-. 
The  wingSj  which  are  very  fmall,  affill  lu  balancing  the  body, 
j  as  they  run. 

"  For  an  account  of  feveral  differences  in  their  flrufture, 
I  See  Vicq^d'Azyii  in  his  Memoires  pour  fervir  a T jlnatomle 
I  4e5  Oifcaux,''  in  the  Mem.  de  I'Jlcad.  des  Sc.  1773.  p.  6^6. 

H  4  French 
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French  la  luneite,  or  fourchette J  *,  (See  note  (E) 
at  the  end  of  the  chapter.) 

§  57,  The  bones  of  the  wing  may  be  com- 
pared on  the  whole  to  thofe  of  the  upper  extre- 
mity in  man,  or  the  quadrumana  j  and  confifl: 
generally  of  an  os  humeri  j  two  bones  of  the  fore- 
arm ;  two  of  the  carpus  j  two,  which  are  generally 
confolidated  together,  of  the  metacarpus  j  one 
bone  of  the  thumb ;  and  two  fingers ;  of  which 
that  which  lies  towards  the  thumb  confifls  of  two 
portions,  the  other  only  of  one.  The  mofl:  re- 
markable deviation  from  this  ftrudure,  in  refpe6t 
to  the  number,  as  well  as  the  formation  and  rela- 
tive proportion  of  the  bones,  is  found  in  the  fin-like 
wings  of  the  penguins.  All  the  bones  are  here  of 
a  very  remarkable  flattened  form,  as  if  they  had 
been  prefled  ;  there  are  two  fupernumerary  bones 
at  the  elbow ;  apd  the  bone  of  the  thqmb  is  entire- 
ly wanting. 

§  58.  The  bony  flru£ture  of  the  lower  extre- 
mities  is  more  fimple  in  birds,  than  in  mammalia. 
In  general  it  comprehends  only  the  following 


♦  The  qfirich  and  fo^owary  have  indeed  no  feparate fvrcuJa-^ 
but  on  either  fide  of  tli'^  fi"T)nt  of  the  cheft,  an  elong'ated  flat 
bone,  confiding  of  a  rudiment  of  the  furcula,  with  the  clavi- 
cle and  fcapula  confolidated  into  one  piece. 

bone5. 
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bones,  viz.  the  femur,  the  tibia,  (to  which,  in  fome 
inftances,  is  added  a  fmall,  thin,  clofely  adhering 
pointed  fibula)  one  metatarfal  bone,  and  the  toes. 
The  place  of  the  patella  is  fupplied,  in  many  cafes, 
by  a  procefs  of  the  tibia.  As  birds  have  neither 
a  true  fibula,  nor  tarfus,  their  tibia  is  immediately 
articulated  with  the  metatarfus.  There  is,  in  moll 
of  this  clafs,  a  peculiar  progrefilve  increafe  in  the 
number  of  phalanges  of  the  toes :  the  great  toe  has 
two ;  the  next  three ;  the  middle  one,  four ;  and 
the  outer  one,  five  '\  The  /)/ittaci  have,  however,  a 
^  peculiar  crofs-bone,  belonging  to  the  great  toe  *. 


Additional  Notes  to  the  Third  Chapter, 

(A)  This  ftrufture  gives  the  head  a  great  free- 
(dom  of  motion,  particularly  in  the  horizontal  direc- 
tion. It  enables  ihe  bird  to  place  its  bill  between 
the  wings,  v/hen  afieep  ;  a  fituation,  in  which  none 
of  the  mammalia  can  bring  the  fnout. 


"  ScTCral  excellent  remnrks  qn  tills,  as  well  us  other  parts 
pf  the  ofteology  of  this  clafs,  may  be  found  in  Profeifor 
jScHNEiDER's  inftruiftive  work,  Cqmrnentar.  ad  nliqua  Lilro- 
fum  Frcderici  indi  Imperatoris,  p.  30. 

*  See  note  (p),  at  tl^e  end  of  the  chapter. 


(B)  The 


lo6  ADDITIONS  TO  CHAPTER  III, 

(B)  The  OS  quadratum  has  a  true  articulation, 
both  with  the  lower  mandible  and  with  the  cranium. 
Another  fmall  bone  is  connected  to  it,  and  refts  by 
its  oppofite  end  againfl:  the  palate.  Hence,  when 
the  fquare  bone  is  brought  forwards,  which  it  is  by 
the  depreffion  of  the  lower  mandible,  and  in  a 
greater  degree  by  fome  particular  mufcles,  the  fe-- 
cond  bone  prefies  againfl  the  palate,  fo  as  to  elevate 
the  upper  jaw. 

(C)  The  bill  of  birds  may  be  confidered,  irx 
fome  degree,  as  fupplying  the  place  of  teeth ; 
yet,  as  none  of  thefe  animals  mafticate  their  food, 
but  fwallow  it  whole,  the  bill  can  only  be  compared 
to  the  incifors  of  fuch  animals,  as  ufe  them  for  feiz- 
ing  and  procuring  their  food. 

It  confirts  of  a  horny  fibrous  matter,  fimilar  to 
that  of  the  nail,  or  of  proper  horns  ;  and  is  moulded 
to  the  fhape  of  the  bones,  which  conftitute  the  two 
mandibles,  being  formed  by  a  foft  vafcular  fub- 
flance,  covering  thefe  bones.  Its  form  and  ftruc- 
ture  are  as  intimately  connedled  with  the  habits  and 
general  charader  of  the  animal,  as  thofe  of  the  teeth 
are  in  the  mammalia.  Hence  an  enumeration  of 
its  different  figures  and  confiflence,  belongs  pro- 
perly to  the  department  of  natural  hiftory,  where 
it  forms  the  foundation  of  clafTific  diftindlions. 

The  accipitres,  or  rapacious  birds,  have  it  very 
hard,  hooked  at  the  end,  and  furniflied  with  a  pro- 
cefs  on  either  fide  >  calculated,  therefore,  in  all  re- 

fpects. 
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fpedls,  for  feizing  and  lacerating  their  prey.  Thofe 
of  the  parrot  kind  have  it  alfo  hard,  for  bruifing  the 
firmer  vegetable  fruits ;  and  the  wood-pecker^  nu- 
thalchy  &c.  for  penetrating  the  bark  of  trees. 

Thofe  birds,  which  take  a  fofter  kind  of  food, 
and  which  require  a  fenfe  of  feeling  in  the  part,  for 
diftinguifhing  their  food  in  mud,  water,  &c.  have  it 
approaching  to  the  foftnefs  of  fkin.  Such  are  the 
duckffnipe,  woodcock,  &c. 

In  feveral  clafles,  particularly  the  accipitres  and 
^allina,  the  bafe  of  the  bill  is  covered  with  a  foft 
fkin,  called  the       of  unknown  ufe.. 

(D)  The  number  of  cervical  vertebrse  in  birds, 
varies  from  ten  to  twenty-three ;  thofe  of  the  back 
from  feven  to  eleven.  From  hence  to  the  tail,  they 
are  confolidated  into  one  piece  with  the  os  innomi- 
natum.    The  tail  has  from  feven  to  nine  pieces. 

The  length  of  the  neck  increafes  in  general,  in 
proportion  to  that  of  the  legs. 

The  cervical  vertebrae  are  not  articulated  by  plane 
furfaces,  but  by  cylindrical  eminences,  which  admi; 
a  more  extenfive  motion,  as  they  conftitute  real 
joints,  inftead  of  fynchondrofes.  Four  or  five  of 
the  upper  pieces  only  bend  forwards  ;  while  the 
lower  ones  are  confined  to  flexion  backwards. 
Hence  the  neck  of  a  bird  acquires  that  double 
bend,  which  makes  it  referable  the  letter  S.  It  is 
by  rendering  the  two  curvatures  more  convex,  or. 

more 
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more  flraight,  that  the  neck  is  fhortened  or  elon- 
gated. The  great  mobility  of  the  neck,  enables 
birds  to  touch  every  point  of  their  own  body  with 
the  bill,  and  thus  to  fupply  the  want  of  the  prehen. 
file  faculty  of  the  fuperior  extremity. 

(E)  The  point  of  the  fork-like  bone  is  joined  to 
the  mofl  prominent  part  of  the  keel  of  the  fternum ; 
and  the  extremities  of  its  two  branches  are  tied  to 
the  humeral  end  of  the  clavicles,  and  the  front  of 
f  he  fcapulai,  juft  where  thefe  bones  join  each  other, 
and  are  articulated  with  the  humerus.  Hence  it 
ferves  to  keep  the  wings  apart  in  the  rapid  motions 
of  flying.  *'  As  a  general  obfervation,  it  may  be 
dated,  that  the  fork  is  (trong  and  elaftic  j  and  its 
branches  wide,  arched,  and  carried  forwards  upon 
the  body,  in  proportion  as  the  bird  polTenTes  ftrength 
snd  rapidity  of  flight ;  and  accordingly  the  jlru-. 
ihioiis  birds  ( ojlrich  and  cajfowary J,  which  are  in- 
capable of  this  mode  of  progreflion,  have  the  fork 
very  imperfeclly  formed.  The  two  branches  are 
very  fliort,  and  never  united  in  the  African  ojirich, 
but  are  anchylofed  with  the  fcapula  and  clavicle. 
The  caffoiuary  has  merely  two  little  procefles  from 
the  fide  of  the  clavicle,  which  are  the  rudiments  of 
the  branches  of  the  fork.  In  the  New  Holland 
cjlrich  there  are  two  very  fmall  thin  bones,  which 
are  attached  to  the  anterior  edge  of  the  dorfal  end 
of  the  clavicles  by  ligament ;  they  are  direded  up- 
wards 
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wards  towards  the  neck,  where  they  are  faflened  to 
each  other  by  means  of  a  ligament,  an4  have  no 
•connexion  whatever  with  the  fternum." 

Macartney,  in  Rees*s  Cyclopadia.  Article 
Birds,  Anatomy  of. 

(F)  Birds  certainly  have  a  fibula,  contrary  to  the 
aflertion  of  the  author ;  but  it  is  fmall,  and  fooa 
anchylofed  to  the  tibia. 

The  lower  end  of  the  bone,  which  anfvvers  to 
the  tarfus  and  metatarfus,  forms  as  many  procefles 
as  there  are  toes ;  and  each  of  thefe  has  a  pulley, 
for  articulation,  with  its  correfponding  toe. 

The  vaft  length  of  the  leg  in  the  wading  birds 
(gralla J,  the  ojirich,  and  caJfowary,\%  produced  by 
the  tibia,  and  common  bone  of  the  tarfus  and  meta- 
tarfus ;  for  the  femur  is  comparatively  fhort. 

"  The  Jiork,  and  fome  others  of  the  grallcdy 
which  fleep  {landing  on  one  foot,  poffbfs  a  curious 
mechanifm,  for  preferving  the  leg  in  a  ftate  of  ex- 
tenfion,  without  any,  or  at  lead  with  little  mufcular 
effort.  There  arifes  from  the  fore-part  of  the  head 
of  the  metatarfal  bone,  a  round  eminence,  whicl> 
paffes  up  between  the  projections  of  the  pulley,  on 
the  anterior  part  of  the  end  of  the  tibia.  This 
eminence  affords  a  fufficieat  degree  of  refxftance  to- 
the  flexion  of  the  leg,  to  countera(5l  the  effeift  of 
the  ofcillations  of  the  body,  and  would  prove  an 
infurmountable  obftrudion  to  the  motion  of  the 

]oint> 
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joint,  if  there  were  not  a  focket  within  the  upper 
part  of  the  pulley  of  the  tibia,  to  receive  it  when  the 
leg  is  in  the  bent  pofition.  The  lower  edge  of  the 
focket  is  prominent  and  fliarp,  and  prefents  a  fort 
of  barrier  to  the  admiflion  of  the  eminence,  that  re- 
quires a  voluntary  mufcular  exertion  of  the  bird  to 
overcome,  which  being  accomplifhed,  it  flips  in  with 
fome  force,  like  the  end  of  a  diflocated  bone.*' 
Macartney,  loco  citato. 


(  III  ) 


CHAPTER  IV. 

ON  THE  SKELETON  OF  AMPHIBIAr 

§  59-  The  general  form  of  the  body,  and  confe- 
quently  the  ftruiflure  of  the  flceleton  varies  fo  much, 
in  the  firft  place,  in  the  two  orders  of  this  clafs,  viz. 
the  four-footed  avipJjihia,  and  the  ferpents  ;  and  fe- 
condly,  in  the  three  leading  claffes  of  the  firft  order, 
namely,  the  tcfiudines,  the  frogs,  and  the  lizards  ; 
that  it  will  be  beft  to  arrange  our  obfervations  on 
this  fubjeft,  according  to  the  natural  divifions  of  the 
orders  and  claffes. 

§  60.  The  ieflud'ines  (turtles  and  tortoifes), 
whofe  whole  Ikeleton  %  and  indeed  whofe  whole 
body  has  a  very  peculiar  ftrudure,  are  entirely 
toothlefs ;  they  have,  however,  a  kind  of  os'inter- 
maxillare  in  the  upper  jaw.  The  horny  covering 
of  the  jaws,  particularly  the  upper  one,  has  fome 


Good  reprefentations  of  the  whole  fkeleton  maybe  found 
In  CoiTER,  Chesklden,  and  particularly  in  J.  D.  Meyer's 
**  Pa/lime,  luith  ConfiJerations  of  curious  Reprefentations  of  all 
Kinds  of  Jnimals,"  3cc.  v.  I .  p.  29,  v.  2.  p.  62.  The  indi- 
vidual parts  are  reprefented  in  Giov.  Caldhsi's  Anatomical 
Obfervations  relating  to  Turtles.    Florence,  16^7.  410. 

refemblance 
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refemblance  to  the  horfe's  hoof,  In  the  mode  of  its 
connefllon  with  the  jiiw.  The  cavity,  containing 
the  brain,  is  extremely  fmall,  in  comparifon  with  the 
fize  of  the  flcull  j  the  greatefl:  part  of  which,  in  the 
turtle,  is  occupied  by  the  large  lateral  hollows, 
holding  the  eye,  and  the  powerful  mufcles  that 
move  the  lower  jaw.  (See  note  (A)  at  the  end  of 
the  chapter.) 

§  6t.  The  trunk  is  confolidated  with  the  two 
great  (hells  of  the  animal ;  the  dorfal  vertebrjE  and 
ribs  being  attached  to  the  upper,  the  (lernum  being 
fixed  In  the  lower  or  abdominal  (hell.  The  upper 
bony  covering,  or  that  of  the  back,  confifls  of  about 
fifty  pieces';  which  are  partly  connected  together 
by  real  futures. 

§  62.  The  fame  bones  are  found  in  the  pelvis 
of  thefe  animals,  as  in  the  mammalia  ;  but  the  pro- 
portion of  their  relative  fize  is  inverted.  For  in- 
flance,  the  olTa  pubis  are  fo  deep  and  broad,  that 
they  form  the  largefl:  flat  bones  in  the  whole  fkele- 
ton,  while  the  ilia  are  the  fmalleft. 

§  63.  The  form  and  pofition  of  the  fcapula 
and  clavicle  are  the  mofl;  extraordinary.  The  for- 
mer has  a  moft  anomalous  fituation  towards  the 
under  part  of  the  animal,  jufl  behind  the  abdominal 
{hell ;  the  latter  confifts  of  two  pieces,  joined  at  an 
acute  angle,  to  which  the  humerus  is  articulated. 

c  S  64. 
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§  64.  Frogs  and  toads "  have  no  teeth  \  Their 
fpine  is  fhort,  terminates  behind  in  a  ftraight  and 
fingle  bone,  which  is  received  into  the  middle  of 
the  fomewhat  fork-like  os  innominatum. 

§  65.  They  have  no  ribs ;  but  the  dorfal  ver- 
tebrse  are  furnifhed  with  broad  tranverfe  procefTes. 
The  fcapula,  which  is  thin  and  flat,  and  a  pair  of 
bones,  correfponding  to  the  clavicle,  are  joined  to 
the  fternum. 

§  66.  The  bone  of  the  fore-arm  and  of  the  leg 
have  a  peculiarity  of  ftru£lure,  in  thefe  animals, 
which  deferves  obfervation.  Thefe  bones  confift 
of  a  fmgle  piece,  which  is  folid  in  the  middle,  but 
divided  at  either  extremity,  into  two  conical  por- 
tions, having  manifeft  medullary  cavities  \ 


*  Skeletons  of  the  frogs  and  toads  of  this  country  (Ger- 
many), may  be  feen  in  the  well-known  chef  d'oeuvre  of 
RoESEL,  '*  De  Ranis  Nojlratibus."  The  fingular  fkeleton  of 
the  rana pipa  (Surinam  toad),  is  accurately  defcribed  and 
delineated  in  the  firft  fafcic.  of  ProfelTor  Schneider's  Hijlor. 
Jmphibior.  It  is  particularly  diftinguiihed  by  the  large  la- 
teral proceffes  of  the  facrum,  and  by  a  bony  cavity  (c't/Ia 
Schneld.)  of  unknown  ufe,  placed  behind  the  fternum,  and 
belonging  exclufively,  as  it  fhould  feem,  to  this  animal. 

^  It  muft  be  underftood,  that  we  fpeak  here  of  real  teeth 
and  not  of  what  are  called  the  denticulated  margin  of  the 
jaws. 

•»  See  Troja's  "  Memoir,  concerning  the  fingular  SlruBure  of 
the  Tibia  and  Ulna  in  Frogs  and  Toads;"  in  his  "  Experiments  on 
the  Regeneration  of  Bonet,"  in  Italian.    Naples,  1779.  p.  250. 

I  §  67. 
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§  67.  The  crocodile^  may  be  taken  as  an  ex- 
ample of  the  clafs  of  lizards  on  account  of  fome 
remarkable  peculiarities  of  ftru£lure.  In  no  other 
animal  are  the  jaws  of  fuch  immenfe  fize,  in  com- 
panTon  with  the  extremely  fmall  cavity  of  the  cra- 
nium. The  anterior  part  of  the  upper  jaw,  confifts 
of  a  large  intermaxillary  bone  ;  and  the  lateral  por- 
tions of  the  lower  maxilla,  are  formed  of  feveral 
pieces  joined  together.  The  lower  Jaw  ^  is  arti- 
culated, in  a  peculiar  manner,  in  thefe  animals :  it 
has  an  articular  cavity,  in  which  a  condyle^  of  the 
upper  jaw  is  received. 

§  68.  Their  numerous  teeth  have  this  pecu- 
liarity of  ftru£lure  j  that,  in  order  to  facilitate  their 

change, 


^  The  fkeleton  of  the  crocodile,  is  reprefented  inN.  Grew's 
Mufeum  Regalts  Societal'ts."    Lond.  1681.    Alfo  in  Faujas 

St.  Fond,  Htfloire  Naturelk  de  la  Montagne  de  St.  Pierre  df 

Maejlricht. 

*  The  fkeleton  of  the  common  green  lixard,  may  be  feen  in  • 
CoiTER,  pi.  4;  Meyer,  tome  i.  pi.  56;  that  of  the  fnla- 
rhander  and  tuakrneiut  are  alfo  given  in  Meyer  ;  that  of  tho 
cbamdeon  is  prefixed  to  Chesflden's  6rh  ch. 

7  The  commencement  of  this  kind  of  articulation,  is  feen 
In  the  jaw  of  the  tcftudines. 

*  The  condyle  refcmbles,  in  fome  meafure,  the  pulley  at 
the  inferior  extremity  of  the  humerus  (the  trochlea,  or  rotul, 
of  Albinus);  this,  at  leaft,  is  the  cafe  in  the  fliull  of  an  alli- 
gator, which  1  have  before  me.- 

The  old  error,  of  fuppofing  that  the  upper  jaw  of  the  cro- 
codile is  moveable,  and  the  lower,  on  the  .contrary,  incapa- 
ble 
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change,  there  are  always  two,  of  which  one  is  con- 
tained within  the  other  ^ 

§  69.  But  the  moft  furprifing  fingularity  in  the 
fkeleton  of  the  crocodile,  confifts  in  an  abdominal 
ilernum,  which  is  quite  dilferent  from  the  thoracic 
fternum,  and  extends  from  the  enfiform  cartilage 
to  the  pubis,  apparently  for  the  purpofe  of  fupport- 
ing  the  abdominal  vifcera '°. 

§  7oi 


ble  of  motion,  which  has  been  adopted  even  by  fuch  anato- 
mifts  as  Vesalius  and  Columbus,  has  perhaps  arifen  from 
this  peculiar  mode  of  articulation.  An  examination  of  the 
cranium  ftie\vs»  that  if  the  lower  jaw  remains  unmoved,  the 
whole  remainder  of  the  Ikull  may  be  carried  backwards  and 
forwards  by  means  of  this  joint.  And  fuch  a  motion  is  pro- 
portionally eafier  in  the  prefent  inftance,  than  in  any  other 
animal,  both  on  account  of  the  very  great  relative  fize  of  the 
lower  jaw,  as  well  as  from  its  anomalous  mode  of  articula- 
tion. There  is,  however,  no  motion  of  the  upper  jaw-bone 
only,  fimilar  to  that  which  occurs  in  moft  birds,  ferpents, 
and  fifhes. 

'  Sometimes  three,  according  to  Retzius,  Ammadverf. 
circa  Crococi.    1797.  4to. 

'°  In  the  (keletons  of  three  Eajl  Indian  crocodiles,  which  I 
have  examined,  there  were  ten  pairs  of  true,  and  two  of  falfe 
ribs.  The  former  had  bony  appendages;  and  a  third,  in- 
termediate portion  between  the  chief  piece  of  the  rib  and 
the  appendix.  The  abdominal  fternum  confifted  of  feven 
pairs  of  a  cartilaginous  arches  connedled  together.  The  fix 
front  pairs  were  interrupted  by  open  intervals;  and  the  fpace 
between  the  lafl  pair  and  the  pubis,  was  filled  by  abroad  piece 
of  cartilage.    A  fomewhat  fimilar  ftrucliure  in  crocodile 

iz  of 
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§  70.  The  ferpents  "  have  an  upper  jaw,  un- 
conneded  with  the  refl  of  the  Ikull,  and  more  or 
lefs  moveable  of  itfelf. 

§  71.  We  find  in  their  teeth,  the  important 
and  clearly  defined  difference,  which  diftinguifties 
the  poifonous  fpecies  of  ferpents,  from  the  much 
more  numerous  innoxious  tribes. 

The  latter  have,  in  the  upper  jaw,  four  maxillary 
bones,  befet  with  fmall  teeth,  which  form  two  rows, 
feparated  by  a  confiderable  interval  from  each 
other.  One  of  thefe  is  placed  along  the  front  edge 
of  the  jaw ;  the  other  is  found  more  internally,  and 
is  fituated  longitudinally  on  either  fide  of  the 
palate. 

The  external  row  is  wanting  in  the  poifonous 
fpecies  j  which  have,  in  their  ftead,  much  larger 
tubular  fangs,  connefted  with  the  poifon  bladder, 
and  conftituting,  in  reality,  bony  excretory  duds, 
which  convey  the  venom  into  the  wound,  inflicted 
by  the  bite  of  the  animal 


of  the  Nile,  is  defcribed  by  S.  Veslingius,  in  his  Obferv. 
Anat.  p.  43  ;  and  in  the  alligator ^  by  Pl u M i  £  R,  in  the  Memoirei 
de  Trevoux,  of  January  1704. 

"  Skeletons  ot  feveral  Inakes  are  contained  in  the  work  of 
Meter,  above  quoted. 

"  Specimens  are  delineated,  for  the  fake  of  comparifon,  in 
the  4th  part  of  my  "  Delineationsy"  &c.  tab.  37,  where  the 
heads  of  a  rattlefnake  f  crotalus)  and  a  boa,  are  reprefented 
■with  their  mouths  open. 
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§  72.  It  appears,  in  general,  that  the  number 
of  vertebrse  in  red-blooded  animals,  is  in  an  inverfe 
proportion  with  the  fize  and  ftrength  of  their  exter- 
nal organs  of  motion.  Serpents,  therefore,  which 
entirely  want  thefe  organs,  have  the  moft  numerous 
vertebrse ;  fometimes  more  than  300.  (See  note 
(B)  at  the  end  of  the  chapter). 

The  lafl:  vertebra  of  the  tail,  in  the  rattlefnakej 
are  broad,  and  covered  by  the  firft  hollow  pieces 
of  the  horny  rattle :  the  fucceeding  portions  of  this 
fingular  and  myflerious  organ  '\  are  conne6led  to 
each  other  in  a  mofl:  curious  way. 

^  73.  Serpents  pofTefs  by  far  the  greateft:  num- 
ber of  ribs ;  which  amount,  in  fome,  to  2 50  pairs. 
It  is  neceffary  to  mention  here  the  cq/liS  fcapulares 
of  the  cobra  di  cahelo  ( coluber  naia  J,  which  enable 
the  animal  to  inflate  its  neck  ^\ 


For  the  probable  nfe  of  this  organ,  which  belongs  fo 
exclufively  to  the  ratthfnate  ;  and  for  the  afliftance,  which  it 
may  afford  to  this  inaftive  animal,  by  drawing  towards  it 
the  frightened  birds  (which,  indeed,  may  have  given  rife  to 
the  (lories  concerning  its  fuppofed  power  of  fafcination). 
See  Voigt's  Magazine,  for  the  newejl  Occurrences  in  Natural 
Miflory,  vol.  i.  p.  37.  **  On  the  fafcinating  power  of  the 
rattlefnake,  particularly  with  refpedt  to  a  work  of  Dr.  Bar- 
ton's," in  German. 

'*  This  is  alfo  the  cafe  with  other  fpecies  of  the  coluber ; 
namely,  the  Egyptian  coluber  haje,  which  can  dilate  its  neck 
Tery  confiderably,  when  enraged. 


I  3  Serpents 
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Serpents  are  the  only  red-blooded  animals,  which 
have  no  fternum  *. 


Additional  N$tes  to  the  Fourth  Chapter. 

(A)  This  circumftance  is  flill  more  remarkable 
in  the  crocodile.  The  cranium  of  an  individual, 
meafuring  thirteen  or  fourteen  feet,  will  hardly 
admit  the  thumb  :  and  the  area  of  its  fe£lion  does 
not  conftitute  the  twentieth  part  of  that  of  the 
whole  head. 

The  chameleon  affords  another  inftance  of  the 
fame  ftructure :  its  brain,  according  to  the  de- 
fcription  of  the  Parifian  difledlors,  does  not  feem 
larger  than  a  pea  ;  and  the  whole  of  the  head, 
which  is  of  confiderable  fize,  confifts  of  the  large 
maxillary  bones,  the  orbits,  and  immenfe  temporal 
foffas,  which,  not  being  feparated  by  any  partition, 
give  the  cranium  a  very  fmgular  appearance. 

See  the  Defcription  anatomique  d'un  Cameleon^  &c. 
or  Blasius's  CoUedion,  tab.  14. 

(B)  In  may  be  obferved  in  confirmation  of  this 
remark,  that  the  number  of  vertebrse  is  very  great 


•  For  fome  others  remarks,  concerning  the  head  of  the 
amphibia,  fee  note  (C)  at  the  end  of  the  chapter. 

in 
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in  fifhes  of  an  elongated  form ;  viz,  in  the  eel^ 
which  has  above  one  hundred.  The  porpoife, 
which  has  no  organs  of  motion,  which  deferve 
mentioning,  has  between  fixty  and  feventy. 

Birds  which  have  fuch  vaft  power  of  locomotion 
by  means  of  their  wings,  have  very  few  vertebras, 
if  we  confider  the  anchylofed  ones  as  forming  a 
fingle  piece.  And  the  frog,  with  its  immenfe  hind 
extremities,  has  a  very  fhort  fpine,  confifting  of 
ftiil  fewer  pieces. 

(C)  The  occiput  is  connected  to  the  atlas  by  a 
fingle  condyle  in  the  crocodile  and  turtle :  in  the 
lizard  and  tortoife  there  is  a  flight  appearance  of  di- 
vifion  into  two  furfaces :  in  the  frog  and  toad  there 
are  two  condyles ;  and  in  the  ferpents  there  are 
three  articular  furfaces  on  a  fingle  tubercle. 

The  condyle  of  the  turtle  being  deeply  imbedded 
in  the  atlas,  the  motions  of  the  articulation  muft 
be  limited  :  the  protra6tion  and  retraction  of  the 
head  in  this  animal  is  efFefted  by  the  flexion  and 
extenfion  of  the  vertebras  of  the  neck. 

The  lower  jaw  is  articulated  with  an  eminence  of 
the  cranium  in  the  lizards,  turtles,  frogs,  falamari' 
ders,  hlindworms,  ( anguis  fragilis )  and  amphisbcena  ; 
befldes  the  crocodile  in  which  the  author  mentions 
it.  This  bony  eminence,  is  compared  by  Cuvier 
to  the  OS  quadratum  of  birds.  The  lower  jaw  only 
is  moveable  in  thefe  animals.    Its  articulation  in 

I  4  the 
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the  turtle  is  by  means  of  a  ginglymus.  In  all  the 
venomous  ferpents  the  upper  jaw  is  moveable  on 
the  head,  as  in  birds  :  thefe  animals  require  as  ex- 
tenfive  an  opening  of  the  mouth  as  pofTible,  fmce 
they  fwallow  others  whole,  a£lually  larger  than 
their  own  body. 


(     121  ) 
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ON  THE  SKELETON  OF  FISHES. 


§  74.  We  fliould  naturally  conclude,  from  ob- 
ferving  the  great  diverfity  in  the  general  form  of 
fiflies,  jhat  the  ftrudure  of  their  fkeleton  mufl:  be 
equally  various  ^  They  agree  together,  however, 
on  the  whole,  in  having  a  fpine,  which  extends 
from  the  cranium  to  the  tail-fin ;  and  in  having 
the  other  fins,  particularly  thofe  of  the  thorax  and 
abdomen,  articulated  with  peculiar  bones,  deftined 
to  that  purpofe.  They  have  in  general  many 
more  bones  unconnefted  with  the  reft  of  the 
fkeleton,  than  the  animals  of  the  preceding 
clafies  ^ 

§  75- 


'  Delineations  of  the  fkeleton  of  moft  marine  fifhes  are 
ftill  wanting.  A  beautiful  view  of  the  Jkate  is  given  by 
Cheselden  in  the  beginning  of  his  work.  Meyer  has  re- 
prefented  the  fkeletons  of  twenty-five  frefh-water  fifhes  in  the 
two  firft.  volumes  of  his  book,  which  has  been  frequently 
quoted.  That  of  the  car^  may  be  feeu  in  Duhamel  fraite 
des  Peches,  (a  part  of  the  great  work  entitled,  Defcripiton  des 
Arts  and  Metiers,)  pi.  2.  fed.  r.  tab.  3. 

'  There  are  fome  excellent  remarks  on  the  fkeleton  of 

fiflies 
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§  75.  The  cranium  in  feveral  cartilaginous 
fifhes,  (in  the  Jkate  for  inftance)  has  a  very  fimple 
ftrufture,  confifting  chiefly  of  one  large  piece. 
In  the  bony  fifties,  on  the  contrary,  its  component 
parts  are  very  numerous ;  amounting  to  80  in  the 
head  of  the  perch.  Mod  of  the  latter  have  a  more 
or  lefs  moveable  under-jaw. 

§  76.  Great  variety  in  the  flruflure  of  the 
teeth  is  obferved  in  this  clafs.  Some  genera,  as 
the  fturgeon,  are  toothlefs.  Their  javi^s,  which 
are  diftind  from  the  cranium,  form  a  moveable 
part,  capable  of  being  thrufl:  forwards  from  the 
mouth,  and  again  retraded. 

§  77.  Thofe  fifties,  which  pofTefs  teeth,  differ 
very  much  in  the  form,  number,  and  pofition  of 
thefe  organs.  Some  fpecies  of  fparus^  (as  the 
5.  prohato-cephalus )  have  front-teeth  almofl;  like 
thofe  of  man  ^  j  they  are  provided  with  fangs,  which 


fifhes  in  general,  by  Profr.  Autenrieth  in  Wiedemann's 
Archives,  vol-  i.  p.  3. 

On  the  fkeletons  of  particular  orders  of  fifhes,  fee  Vicq^ 
p'AzYR,  in  the  yth  vol  of  the  "  Memo'ircs  prejentes  a  /'  Acad, 
des  Sciences."  It  is  tranflated  into  German,  with  remarks 
and  additions  by  ProfefTor  Schneider,  in  his  "  ColUSion  of 
Anatomical  Ohfervations  and  Remarks  towards  tlucidat'wg  the 
Hijiory  of.  Fyhes."    Leipzig,  1795.  8vo. 

^  AuGUSTiN  SciLLA  de  Cor  paribus  Marinis  lapidefcentibus. 
Kome,  1759.    4to.  tab.  2. 

are 
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are  contained  in  alveoli.  In  many  genera  of  fiflies, 
the  teeth  are  formed  by  procefles  of  the  jaw-bones 
covered  with  a  crufl:  of  enamel.  In  mofl:  of  the 
fiiarks,  the  mouth  is  furnifhed  with  very  numerous 
teeth  for  the  fupply  of  fuch  as  may  be  loft.  The 
ivhite  JJoa  k  has  more  than  two  hundred,  lying  on 
each  other  in  rows,  almoft  like  the  leaves  of  an 
artichoke.  Thofe  only,  which  form  the  front  row, 
lave  a  perpendicular  dire£lion,  and  are  completely 
uncovered.  Thofe  of  the  fubfequent  rows  are, 
on  the  contrary,  fmaller  ;  have  their  points  turned 
backwards,  and  are  covered  with  a  kind  of  gum. 
Thefe  come  through  the  covering  fubftance,  and 
pafs  forward  when  any  teeth  of  the  front  row  are 
loft  ^  It  vvill  be  underftood  from  this  defcription, 
that  the  teeth  in  queftion  cannot  have  any  fangs. 

The  faw-fifli  only  (fqualus  prijiis)  has  teeth  im- 
planted in  the  bone  on  both  fides  of  the  fword- 
fliaped  organ,  with  which  its  head  is  armed. 

In  fome  fifties  the  palate,  in  others  the  bone  of 
the  tongue  (as  in  the  frog-fijh in  others  (as  in 
feveral  of  the  ray-kind)  the  aperture  of  the  mouth 
forms  a  continuous  furface  of  tooth  \  (See  note 
(A)  at  the  end  of  the  chapter.) 

§  78. 


+  See  Hertssant  in  the  Mem.  de  V Acad,  des  Sc.  de  Panst 

1719'  P«  '55-  And  W.  Andre  in  the  Phi/of.  Tranf.  vol.  74. 
p.  274. 

*  One  of  the  moft  furprifing  formations  about  the  mouth 

occurs 
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§  78.  In  the  long  (haped  fiflies  with  (hort  fin&, 
the  fpine  confifts  of  a  proportionally  greater  number 
of  vertebrse ;  of  which  the  eel,  for  inftance,  has 
more  than  100,  and  fome  (harks  even  more  than 
200.  The  main- piece,  or  body,  as  it  is  called  of 
thefe  vertebrae,  is  of  a  cylindrical  figure,  with  a 
funnel  fhaped  depreflion  on  both  furfaces,  and  con- 
centric rings,  which  are  faid  to  vary  in  number, 
according  to  the  age  of  the  animal.  The  fpinal 
marrow  paffes  above  thefe,  in  a  canal  formed  at 
the  roots  of  the  fpinous  procefles. 

The  ribs  are  articulated  with  what  are  called 
the  dorfal  vertebrae  in  moft  of  the  fpinous  fifties ; 
but  in  fome  they  are  without  this  connexion  j  and 
in  the  cartilaginous  fifties  proper  ribs  cannot  be 
faid  to  exift. 

§  79.  Of  the  peculiar  bones,  which  ferve  as  a 
bafis  for  the  fins,  that  of  the  peroral  fin  may  be 
compared  to  the  fcapula,  and  that  of  the  abdominal 
in  fome  meafure  with  the  os  innominatum 

§  80. 


occurs  in  a  Weft  Indian  [fpecies  o'^  Jkate  (ra'ia  jlagellum)  :  it 
is  defcribed  and  delineated  in  the  Phllof.  Tranf.  vol.  19. 
p.  674.  by  Sloane,  as  the  tongue  of  the  animal.  The  fpe- 
cimen,  which  I  poffefs,  confifts  of  a  flat  bone,  about  five 
inches  long,  two  broad,  and  of  the  thicknefs  of  the  thumb. 
It  is  compofed  of  15  curved  portions,  connefted  together 
lengthwife;  and  each  of  thefe  arches  is  covered  above 
with  60  fmall  teeth,  which  lie  clofe  together. 

*  I  poffefs  a  fpecimen  of  the  fmgular  bone,  relating  to  tJiis 

fubjccl. 
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§  80.  Laftly,  many  fifties  are  furniftied  with 
merely  mufcular  bones  (oficula  mufcidlorum  'of 
Artedi)  which  are  fometimes  bifurcated,  are  al- 
ways fituated  among  the  mufcles,  and  facilitate 
their  motion. 


Additional  Note  to  the  Fifth  Chapter, 

(A)  Great  variety  exifts  in  the  teeth  of  fifhes; 
and  their  ftrufture,  formation,  and  mode  of  growth 
have  been  but  imperfeflly  explained  hitherto. 

Many  fifties  have  fimple  teeth,  formed  of  a  bony 
fubjiancej  covered  by  enamel^  and  probably  formed 


fubjedlj  which  has  been  reprefented  in  the  Mufeum  Wormia' 
num,  p.  270,  in  the  Mufeum  Reg'wm  of  yacobautf  and  in 
Ole&rius,  Gottorf.  Kunfikammer ;  and  which,  for  a  long 
tim^i  has  been  confidered  as  a  very  obfcure  fubjedl.  It  is 
thick,  of  a  roundifli  flat  form,  and  nearly  refembling  a 
fmooth  chefnut  in  form  and  fize.  It  forms  on  one  fide  a 
bony  point  ;  and  on  the  other  is  articulated,  by  means  of  a 
very  remarkable  ginglymus,  with  two  fmall  bones  of  diffe- 
rent magnitude,  and  refembling  the  point  of  an  arrow.  It 
belongs  mod  probably  to  an  Ead  Indian  chatodon,  (probably 
to  the  Ch.  arihrUkus  Schneid)  ;  the  larger  piece  being  the  , 
bafis  of  the  back-fin,  and  the  fnialler  cbnftituting  the  firft 
radii  of  that  fin.  See  W.  Bell's  Defcrlption  of  a  Chetodont 
callid  by  the  Malay s^Efan  Banna,  in  the  Philof.  Tranf.  1793. 


as 
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as  in  the  mammalia.  Thefe  are  the  mofl:  common, 
and  may  be  feen  in  the  pike.  When  the  crown 
has  completely  appeared,  the  root  becomes  anchy- 
lofed  to  the  jaw. 

In  other  cafes  they  adhere  to  the  gum  only,  or 
at  leafl:  to  a  firm  cartilaginous  fubftance,  which 
covers  the  jaw.  This  is  exemplified  in  the  ^mrk. 
Thefe  teeth  feem  not  to  be  formed,  as  thofe  of  the 
mammalia  are,  by  the  depofition  of  fuccefiive  layers 
one  within  the  other ;  but  in  a  manner  more  nearly 
refembling  the  formation  of  bone.  They  are  at 
firft  foft  and  cartilaginous,  and  pafs  by  fucceffive 
gradations,  into  a  ftate  of  hardnefs  and  denfity, 
not  inferior  to  that  of  ivory. 

A  third  kind  of  teeth  confifls  of  an  aflemblage 
of  tubes,  covered  externally  by  enamel,  and  con- 
nefled  to  the  jaw  by  a  fofter  fubftance,  which  pro- 
bably fends  proceffes  or  veffels  into  thofe  bony 
tubes.  This  is  the  cafe  with  the  pavement,  as  we 
may  call  it,  of  teeth,  that  covers  the  jaws  of  the 
Jkate. 

A  fimilar  ftru£lure  is  obferved  in  the  anarrhichas 
lupus ;  where  the  teeth,  compofed  of  bony  tubes, 
are  connefted  to  fpongy  eminences  of  the  jaws, 
which  may  be  compared  to  epiphyfes ;  and  on  their 
reparation  leave  a  furface  like  that  from  which  the 
antler  of  the  deer  falls  off. 

Befides  the  two  javys,  fifhes  have  teeth  implanted 
in  the  bones  of  the  palate  j  in  that  which  corref- 

o  ponds 
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ponds  to  the  vomer ;  in  the  os  hyoides  ;  in  the 
bones  which  fupport  the  franchias  ;  and  in  thofe 
which  are  placed  at  the  top  of  the  pharynx.  The 
Jalmon  and  pike  have  them  in  all  thefe  fituations. 


(  ) 


CHAPTER  VI. 

ON  THE  (ESOPHAGUS  AND  STOMACH. 

FTER  the  comparative  view,  which  we 
have  now  taken,  of  the  (keleton,  as  influencing  the 
general  form  of  the  red-blooded  animals,  we  pro- 
ceed to  confider  the  other  parts  of  the  animal 
ftru£ture,  and  their  fundions.  The  ordinary  divi- 
lion  into  four  clafles  of  fun£lions  may  be  here  re- 
tained, as  fufEciently  applicable  on  the  whole, 
although  it  is  in  flriftnefs  fubjed  to  much  limita- 
tion. The  particular  claflTes  of  animals  will  be 
confidered  in  the  fubdivifion  of  each  chapter,  ac- 
cording to  the  arrangement  moil  ufually  followed 
in  teaching  zoology. 

§  82.  The  natural  funclions^  as  they  are  called, 
which  include,  in  their  moft  extenfive  fenfe,  the 
whole  procefs  of  nutrition,  very  properly  take 
the  lead  on  this  occafion.  In  the  firft  place,  they 
exift  in  all  clafles  of  animals  without  exception ; 
they  are  indeed  common  to  plants  and  animals : 
fecondly,  the  peculiar  mode  of  their  performance 
in  animals,  conllitutes  the  mofl:  diftinguifliing  cha- 
radler  of  an  animal.    For  they  feek  their  food  by 

voluntary 
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voluntary  motion,  and  convey  it  into  the  ftomach 
through  a  mouth 

MAM- 


'  Partial  exceptions  to  this  general  rule  may  be  drawn  ; 
ift.  From  tbofe  animals  in  which  no  mouth  has  been  hitherto 
difcovered  ;  for  iuftance,  as  fome  animalcvla  infuforia,  and  in 
a  certain  fenfe  fome  medufay  which,  inftead  of  pofiefllag  a 
fimple  opening,  take  in  their  nourifliment  through  many 
apertures,    zdly.  From  thofe,  in  which  no  manifeft  volun- 
tary motion  has  been  hitherto  obferved,  as  in  fcveral  real 
hydatids.    Phyfiologifts  have  lately  gone  further,  and  have 
declared  certain  organized  bodies,  in  which  neither  of  the 
above-mentioned  charaflers,  neither  a  mouth  nor  voluntary 
motion  could  be  difcovered,  to  be  animals.    Such,  for  ei- 
I   ample,  are  the  dropfical  bladders,  occafionally  found  in  the 
j   abdomen  of  pcrfoiis,   who  have  laboured  under  afcitesj^ 
(rarely  in  any  animal  except  man,)  in  vaft  numbers,  and  of 
various  fixes  from  that  of  a  goofe's  egg,  to  the  head  of  the 
fmalleft  needle.    I  have  examined  a  great  nvimber  of  thelc, 
which  were  found  in  a  dropfical  old  man,  whofe  difeale  and 
\  diflblution  are  related  by  Richier,  in  L.od£r's  Surreal 
rt  yournal,  vol.  3.  p.  415.  Thefe  differ  in  their  whole  ftru&ire, 
}  and  particularly  in  the  formation  of  their  membranes, 
Q  much  more  from  the  true  hydatids,  than  from  fome  fimple 
C  morbid  watery  cyfts,  which  are  met  with  not  unfrequently  in 
n  warm-blooded  animals,  and  confift  fo  indilputably  of  a  mere 
u  unnatural  formation  of  velFels  and  membranes,  that  no  per- 
I  fon  could  think  of  afcribing  to  them  an  independent  animal 
I  eiiftence.    I  have  now  befoi-e  me  fimilar  cyfts  from  a  hen, 
j  the  largcft  of  which,  (about  the  fize  of  a  fmall  hen's  egg), 
i  like  thofe  of  the  above-mentioned  patient,  were  quite  un- 
8  attached;  the  rea  appeared,  on  the  firft  examination,  from 
J  their  conneaion  with  the  ovarium,  to  be  nothing  elfe  but 
i  cajyttsy  containing  from  a  morbid  caufe,  Ivmph  inftead  of 
k  yolk. 


I  have 
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(A)      MAMMALIA.  • 

§  83.  We  have  already  fliewn,  in  the  fecond 
chapter,  the  moft  important  circumftances  relating 
to  the  mouth.  Many  fpecies  of  the  genus  ftmiay 
as  well  as  the  hamjier,  ( marmota  cricetus )  and 
fome  fimilar  fpecies  of  the  marmot,  are  provided 
with  cheek  pouches,  in  which  the  former,  who  live 
on  trees,  place  fmall  quantities  of  food  as  a  referve  : 
the  latter  employ  thefe  bags  to  convey  their  winter 
provifion  to  their  burrows  \  (See  note  (A)  at  the 
end  of  the  chapter). 

§  84.  The  peculiar  glandular  and  moveable 
bag,  (bur/a  fauciumj,  which  is  placed  behind  the 
palate,  has  hitherto  been  only  obferved  in  the 
camels  of  the  old  world :  and  it  probably  ferves 


I  have  however  lately  difiedted  a Jimia  cynomolgut,  wholb 
lungs,  liver,  and  omentum  were  befet  with  an  abmidance 
of  watery  cyfts  of  various  lizes.  The  fluid  of  thefe  cyfls  con- 
tained an  innumerable  quantity  of  microfcopical  bodies, 
which  were  found,  by  the  employment  of  ftrong  magnifying' 
powers,  to  be  hydatids,  with  a  well-formed  circle  of  hooks, 
and  mouth,  and  confequeutly  muft  be  confidered  as  true 
independent  anima,ls. 

"  An  accurate  defcription  and  delineation  of  thefe  bags 
may  be  found  in  Sulz  e  r  *s  ^'EJfay  toivards  the  Natural  Hijlory 
of  the  HamJJery"  in  German,  p.  41-  58.  tab.  3.    One  of  the  j 
moft  mafterly  zoological  and  zootomical  monographs  that 
has  ever  been  publifhcd. 

to 
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to  lubricate  the  throat  of  thefe  animals  in  their 
abode  in  the  dry  fandy  defarts  which  they  inhabit  ^ 
(See  note  (B;  at  the  end  of  the  chapter.) 

§  85.  The  cefophagus  of  quadrupeds  is  dif- 
tinguiflied  from  that  of  the  human  fubjed  by 
poffeffing  two  rows  of  mufcular  fibres,  which  pur- 
fue  a  fpiral  courfe,  and  decuflate  each  other.  In 
thofe  carnivorous  animals,  which  fwallow  vora- 
cioufly,  as  the  wolf:,  it  is  very  large  \  on  the  con- 
trary, in  many  of  the  larger  herbivora,  and  parti- 
cularly in  fuch  as  ruminate,  its  coats  are  propor- 
tionally ftronger  \ 

The  opening  of  the  cefophagus  into  the  flomach 
is  marked  by  fome  differences,  both  with  regard  to 
its  fize,  and  to  the  mode  of  termination.  We 
underfland,  from  obferving  thefe  points,  why 
fome  animals,  as  the  dog,  vomit  very  eafily, 
while  others,  as  the  horfe,  are  fcarcely  fufcepti- 


^  See  Home's  Life  of  ].  Hunter,  prefixed  to  the  pofthu- 
ous  works  of  the  latter,  on  "  the  blood,  trnflammation,"  &c.  p.  41. 
According  to  Cuvier,  the  common  camel  only,  with  one 
protuberance  ( the  dromedary),  pofTefTes  this  cefophageal  pouch, 
and  thrufts  It  forwards  only  at  the  rutting  feafon.  Menagerie 
du  Mufeum  National,  pi.  i. 

Grew  may  be  confulted  refpe(5ling  the  cefophagus,  as 
well  as  the  whole  alimentary  canal  of  feveral  animals  of  the 
different  claffes.    See  his  Mufeum  Regalis  Societatis. 

K  2  ble 
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ble  of  this  procefs  %  except  in  extremely",  rare 
jnftances  ^ 

§  86.  The  form,  ftru61ure,  and  funftions  of 
the  ftomach,  are  fubjecl  to  great  variety  in  this 
clafs  of  animals.  In  moft  carnivorous  quadrupeds  % 
particularly  thofe  of  a  rapacious  nature,  it  bears  a 
confiderable  refeinblance,  on  the  whole,  to  that  of 
the  human  fubjed  :  its  form,  however,  differs  in 
fome  cafes,  as  in  the  feal  (phoca  vitulina J,  where 
the  Gcfophagus  enters  diredly  at  the  left  extremity, 
fo  that  there  is  no  blind  fac  formed  in  the  ftomach. 
In  fome  animals,  as  in  the  liouj  bear,  &c.  it  is 
divided  by  a  flight  contradion  in  its  middle,  into 


*  See  Profeflbr  Neb  el,  De  Nofologid  Bruterum  cum  Homtnum 
Morb'tt  comparata.    Giefs.  1798. 

*  It  feenis  extraordinary  on  the  firfl  confideration,  that 
the  ruminating  animals,,  in  whom  the  paflage  of  the  food 
form  the  firfl  ftomach  into  the  ccfophagus  is  very  eafy,  fhould 
jiot  be  excited  to  vomit  without  fuch  difficuhy. 

I  poffcfs,  through  the  kindnefs  of  Mr.  Han  twAN  n,  diredlor 
of  the  veterinary  fchool  at  Hanover,  an  hair-ball  which  was 
difcharged  by  vomiiing  from  the  ftomach  of  a  Cow,  which  la- 
boured under  an  afFedtion  of  the  digcftivc  powers.  The  fub- 
ftance  in  queftion  was  difcharged  with  violence,  after  the  em- 
ployment of  fome  white  hellebore  placed  under  the  integu- 
ments of  the  breaft.  A  more  detailed  account  will  be  found 
iu  Voigt's  *'  Magazine  for  the  vewejl  Occurrences  in  Natural^ 
Hipry."  vol.  2.  p.  637. 

'  H.  C.  ScHROEUER,  De  Digsjilont  Aii'maliumCanuvororum,., 

Goett.  i755»4to. 

two^ 
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two  portions.  Its  coats,  particularly  the  mufcular 
one,  are  very  ftrong  in  the  carnivora  ^ 

§  87.  In  fome  herbivora  the  llomach  has  an 
uniform  appearance  externally  ;  but  it  is  divided 
into  two  portions  internally,  either  by  a  remarkable 
difference  in  the  two  halves  of  its  internal  coat  % 
as  in  the  hcrfe  '°,  or  by  a  valvular  elongation  of 
this  membrane,  as  in  feveral  animals  of  the  moufe- 
kind.  This  is  aifo  the  cafe  in  the  hare  and  rabbit, 
where,  alfo  the  food  in  the  two  halves  of  the 
ftomach,  differs  very  much  in  appearance,  parti- 
cularly if  the  animal  has  been  fed  about  two 
hours  before  death.  (See  note  (C)  at  the  end  of 
the  chapter). 


'  We  muft  not  however  truft  implicitly  to  Roederer, 
when  he  fays  that  ^?  the  bear  has  two  ftomachs,  the  firft  and 
largeft  of  which  is  formed  like  that  of  a  carnivorous  animal, 
the  fecond  and  fmaller  like  that  of  birds,  which  feed  on  liard 
feeds." 

'  On  the  whole  internal  fnrface  of  the  horfe's  ftomach, 
there  are  found, 'in  vail;  abundance,  particularly  in  fprinp-, 
the  larvae  of  two  fpecies  of  «ftras  ;  viz.  the  ee/irus  equi  (which 
Linn;eus  called  ts/?rKj  ^ow^,  and  the  a.  hamorrhoidalisy  the 
true  hiftory  of  which  has  been  elucidated  for  the  firft  time 
in  modern  days,  by  that  excellent  veterinary  fnrgeon,  Mr. 
Bracy  Clark,  in  the  Tranfailions  of  the  Linnaan  Society,  vol.  ^. 
Figures  of  the  as.  equi  and  its  larv*  are  given  in  my  "  Deline- 
ationi,  &c."  pi.  5. 

f  Be  RTiN  iji  the  Mem.  de  1'  Atad.  des  Sc.  de  Paris,  1746. 

^0  §  88. 
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§  88.  In  fome  other  mammalia,  particularly 
the  herbivorous  ones,  this  organ  confifts  of  two  or 
more  portions  manifeflly  diftinfl  externally,  and 
forming  as  many  flomachs.  There  are  two  of 
thefe  in  the  hamjier  "  ;  three  in  the  kangaroo  and 
iajagu    ;  four  in  the  Jloths 

The  carnivorous  cetacea  have  alfo  a  complicated 
ftomach,  confifting  in  fome  fpecies  of  three,  in 
others  of  four,  and  even  of  five  fubdivifions 

§  89.  The  moft  complicated  and  artificial  ar- 
rangement, both  with  refpeft  to  ftrudure  and 
mechanifm,  is  found  in  the  well  known  four  flo- 
machs of  the  ruminating  animals  with  divided 
hoofs ;  of  thi^  we  fliall  take  as  examples,  the  cow 
and  Jheep  '^ 

The 


"  This  is  excellent]}-  defcribed  by  Sulzer,  in  his  work 
above  quoted. 

"  Voyage  ct  la  Recherche  de  la  Peroufe.    T.  I.  p.  134. 
Tyson  in  the  Philof.  Tranf.  vol.  13. 
Daub  EN  TON,  vol.  13.  p.  54.  and  63.   and  Wiede- 
mann's Arch'fveSf  vol.  r. 

'5  Tyson's  Anatomy  of  a  Porpoife,  London,  1680.  4to. 
Hunter  in  Schneider's  "  Contr'ibui'ions  towards  the  Natural 
Hi(iory  of  Whales.'"  in  German,  pt.  i. 

From  the  multitude  of  writers,  who  have  treated  on 
the  ftomach  of  ruminating  animals,  and  its  fundlions,  I  refer 
to  the  following  only,  on  account  of  the  plates  which  they 
have  given,  particularly  fuch  as  exhibit  the  vafl  increafe  of 

fizc 
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The  firft  ftomach,  or  paunch,  ( rumen,  penula^ 
magnus  venter,  ingluvies )i  Is  by  far  the  largefl:  in 
the  adult  animal ;  not  fo  however  in  the  recently- 
born  calf  or  lamb.  It  is  divided  externally  into 
two  faccular  appendices  at  its  extremity,  and  it  is 
ilightly  feparated  into  four  parts  on  the  infide. 
Its  internal  coat  is  befet  mth.  innum£rable  flattened 
papillse  ■  ^ 

This 


fize  in  the  firft  ftomach  compared  with  the  fourth,  in  the 
early  periods  of  life. 

Obferv.  JInat.  ColUg'ii privat't  yimJfeJodamenJis,  pi.  I.  p.  12. 

Perrault,  ^ffuis  clc  Phyftque,  vol.  3.  p.  2  11. 

J.  C.  Peyer,  Merycolog'ia,  Balil.  1685,  410. 

J.J.  Harder  I  ^piarium,  ib.  1687,  4to.  p.  16. 

Daubentok,  torn.  4.  tab.  15 — 18. 

To  which  may-  be  *ddpd,  Mr.  Home's  obfervations  01^ 
the  camel's  ftomach  ;  which  contain  two  excellent  views  of 
the  cow's  ftomach  by  Mr.  Clift,  befides  thofe  of  the  camels 
P/jt/of.  Tranf.  j8o6,  pi.  15,  i(5. 

It  is  generally  in  this  firft  ftomach,  feldom  in  the  fecond, 
that  morbid  concretions  are  formed,  of  a  globular,  or  elon- 
gated but  yet  roimded  figure.  They  are  compofed  of  three 
kinds  of  fubftance  :  viz.  of  hairs,  of  the  undigefted  fibrous 
parts  of  plants,  or  of  ftony  matters. 

The  hair-balls,  particularly  in  the  cow,  are  formed  of  the 
animal's  own  hair,  which  is  licked  off,  and  gradually  ac- 
cumulated in  the  ftomach.  Thefe  either  retain  a  hairy  ap- 
pearance externally,  or  they  are  covered  with  a  dark  poliftied 
fubftance,  fimilar  to  that  which  accumulates  round  their 
molar  teeth.    (See  (J  23). 

The  balls  of  the  chamois  ( egagrop'tlit ) ,  confifting  of  vegeta- 
ble matters,  pvirticularly  of  the  macerated  fibres  of  the 
*thnfa  msum,  are  found  in  the  animals  from  which  they  de- 
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This  is  followed  by  the  fecond  ftomach,  honey-' 
eomb  bagy  bonnet^  or  king^s-bood,  f  reticulum,  ollula J, 
which  may  be  regarded  as  a  globular  appendage 
of  the  paunch ;  but  is  diftinguifhed  from  the  latter 
part  by  the  elegant  arrangement  of  its  internal 
coat,  which  forms  polygonal  and  acute-angled  cells, 
or  fuperficial  cavities. 

The  third  ftomach,  which  is  the  fmalleft,  is 
called  the  manyplus,  which  is  a  corruption  of 
vianyplies  ( echinus^  co7ida<vc^  ceniipeUio,  omafum )  :  it 
is  diftingui(hed  from  the  two  former,  both  by  its 
form,  which  has  been  compared  to  that  of  a  hedge- 
hog when  rolled  up,  and  by  its  internal  ftruclure. 
Its  cavity  iS  much  contrafted  by  numerous  and 
broad  dupiicatures  of  the  internal  coat,  which  lie 
lengthwife,  vary  in  breadth  in  a  regular  alrernste 
order,  and  amount  to  about  40  in  the  fiieep,  ico 
in  the  cow. 

The  fourth,  or  the  red,  ( abomafum^  faUjcus^ 
nentrictdus  vrtcjiinalis),  is  next  in  fize  to  the 


rWc  their  name,  and  are  gcnerallv  of  a  fine  fpongy  texture, 
covered  externa!!)-  with  a  fitiooth  black  coat. 

Of  the  ftony  concretions,  which  conftitute  the  bt-zoarSf  the 
rrieatal  ones  are  derived  fmm  the  nuUdgoais.  Others  come 
from  the  South  Amcricau  I'pecies  of  camel.  The  latter  arc 
of  a  yeHow-grc}-  colour/  the  former  of  a  grccnifh -black, 
with  concentrical  ftrat-i,  and  generally  containing  for  a 
nucleus  a  fmall  bit  of  rice-ftraw. 

In  a  large  or'ienlal  btzonry  which  I  faweJ  through,  the 
nucleus  confiftsof  a  red-brown,  fine  but  compa^b,  fpongyfub- 
ftitnce,  like  that  of  the  vegetable  balls. 

paunch. 
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paunch,  of  an  elongated  pyriform  fiiape,  with  an 
internal  villous  coat  like  that  of  the  human  fto- 
mach,  with  large  longitudinal  rugas. 

§  90.  The  three  firft  ftomachs  are  conne£ted 
with  each  other,  and  with  a  groove-like  continua- 
tion of  the  oefophagus,  in  a  very  remarkable  way. 
The  latter  tube  enters  jufl:  where  the  paunch,  the 
fecond  and  third  ftomachs  approach  each  other ;  it  is 
then  continued  with  the  groove,  which  ends  in  the 
third  ftomach.  This  groove  is  therefore  open  to 
the  firfl.  ftomachs,  which  lie  to  its  right  and  left. 
But  the  thick  prominent  lips,  which  form  the 
margin  of  the  groove,  admit  of  being  drawn  to- 
gether fo  as  to  form  a  complete  canal :  which  then 
conftitutes  a  dired  continuation  of  the  oefophagus 
into  the  third  ftomach. 

§  91.  The  fun£lions  of  this  very  fingular 
part  will  vary,  according  as  we  confider  it  in 
the  ftate  of  a  groove,  or  of  a  clofed  canal. 
In  the  firft  cafe,  the  grafs,  &c.  is  pafled  after 
a  very  flight  degree  of  maftication,  into  the 
paunch,  as  into  a  refervoir.  Thence  it  goes  in 
fniall  portions  into  the  fecond  ftomach,  from 
which,  after  a  further  maceration,  it  is  pro- 
pelled, by  a  kind  of  antiperiftaltic  motion,  into 
the  oefophagus,  and  thus  returns  into  the  mouth» 
It  is  here  ruminated,  and  again  fwallowed,  when 

the 
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the  groove  is  fluit,  and  the  morfel  of  food, 
after  this  fecond  maftication,  is  thereby  conduced 
diredly  into  the  third  ftomach  ,  During  the 
Ihort  time,  which  it  probably  ftays  in  this  fituation 
between  the  folds  of  the  internal  coat,  it  is  ftill 
further  prepared  for  digeflion,  which  procefs  is 
completed  in  the  fourth  or  true  digeftive  ftomach 
See  note  (E). 

§  9^- 


".Thi^  fiippofes  a  power  of  voluntary  motion  in  the  part. 
And  indeed  the  influence  of  the  will  in  the  whole  affair  of 
ru'rhinatlon,  is  inconteftable.  It  is  not  confined  to  any  particu- 
lar time,,  fijice  the  animal  can  d'.lay  it  according  to  circum- 
llaiiccs,  when  the  paanch  is  quite  full.  It  has  been  exprefsly 
fiated  of  fornt  men,  who  have  had  the  power  of  ruminating, 
(iuftances  of  which  are  not  very  rare,)  that  it  was  quite 
voluntary  with  them.  I  have  known  two  men,  who  rumi- 
nated th'eir  vegetable  food  :  both  aifured  me  thai  they  had  a 
real  cnjqymcnt  in  doing  this,  which  has  alfobeen  obferved  of 
others  :  and  one  of  them  had  the  power  of  doing  it,  or  leav- 
ing it  alone,  according  to  circumftances. 

'9  Thefe  fafls  were  underftood  by  Seveiijno,  who  fays 
hi  his  inftruflive  Zoolcmia  Democntea  "  A  penula  et  ollula 
media  revomitur  ad  os,  hinc  ruminatum  ad  conclave  de- 
fcendit,  et  hinc  poftremo  ad  ventriculunri  propria  didum." 

'°  I  have  already,  on  another  occalion,  obferved  that  thp 
final  purpofe  of  rumination,  as  applicable  to  all  the  animals, 
in  which  it  takes  place  ;  and  the  chief  utility  of  this  wonder^ 
fully  complicated  funflion  in  the  animal  economy,  are  ftill 
completely  unknown  ;  what  has  been  already  fuggcfted  on 
thefe  points,  is  quite  unfatisfaftory. 

Fabr  icius  AB  Aquapendente  has fufficiently  refuted  the 
old  dream  of  Aristotle  aiid  Galen  j  that  rumination  fup- 
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§  92.    There  are  ftill  two  peculiarities  in  the 
ftomachs  of  fome  mammalia,  which  mud  be  men-  , 
tioned  here,  before  we  proceed  to  confider  that  of 
birds.    (For  rhe  account  of  the  camel's  ftomach, 
fee  note  **,  at  the  end  of  the  chapter.) 

In  the  opojfum^  the  two  openings  of  the  flomach 
are  placed  as  near,  or  even  nearer  together  than  in 
many  birds  ;  contrary  to  the  ufual  rule,  in  this  clafs 
of  animals. 

There  is  a  peculiar  glandular  body  at  the  upper 
orifice  of  the  bea-ver'^  ftomach,  about  the  fize  of  a 
florin,  full  of  cavities,  that  fecrete  mucus.  It  refem- 
bles,  on  the  whole,  the  bulbus  glandulofus  of  birds ; 
and  afTifts  in  the  digeftion  and  animalization  of  the 
dry  food,  which  this  curious  animal  takes,  confift- 
ing  chiefly  of  the  bark  and  chips  of  trees,  &c. 
See  note  (F). 

The  ftomach  of  the  pangolin  ( manu  pentadaSlyla ) 
is  almoft  as  thick  and  mufcular  as  that  of  the  galli- 
naceous fowls,  and  contains,  like  that  of  granivorous 


p]ies  the  place  of  incifor  teeth,  the  materials  of  which,  are 
appHedj  in  thefe  animals,  to  the  formation  of  horns.  1'er- 
HAULT  and  others  fuppofed,  that  it  contributed  to  the  fecu- 
rity  of  thefe  animals,  which  generally  eat  much,  and  are 
timid,  by  ftiewing  the  ncceffity  of  their  remaining  long  em- 
ployed in  chewing,  in  an  open  pafture.  But  the  Indian  buf. 
fah  ruminates,  although  it  does  not  fly  even  from  a  lion, 
but  rather  attacks,  and  often  vanquifhes  that  animal.  And 
the  'Wild goat  dwells  in  Alpine  countries,  which  are  in^cef- 
fib|e  to  beafts  of  prey. 


birds. 


^4^  CHAPTER  VI. 

birds,  fmall  ftones  and  gravel,  which  are  probably 
fwallowed,  for  the  fame  purpofe,  as  in  thofe  birds '. 
iSee  note  (G). 

(B)  Birds. 

§  93.  As  we  have  fpoken  above  of  the  cbeek- 
■poiiches  of  feme  mammalia,  we  muft  here  take 
notice  of  the  ihroat  fack,  which  is  found  In  the  male  * 
hiijlard^  under  the  integuments  of  the  front  of  the 
neck ;  and  opens  by  a  wide  aperture  under  the 
tongue :  its  ufe  has  not  been  hitherto  difcovered  \ 
See  note  (N). 

5  94.  The  cefophagus,  which  generally  de- 
fcends  on  the  right  of  the  trachea,  as  well  as  its 
opening  into  the  flomach,  is  of  immenfe  fize  iri 


'  That  is  to  f:i}',  they  are  not  fwallowed,  as  Burt  fup- 
pofed,  in  the  2d  vol.  of  /{fiatic  Refearches,  to  afford  nourlHir 
mcnt ;  but  in  order  to  kill  and  bruife  the  infedts,  &c.  vhich 
form  the  ordinary  food  of  the  animal,  and  which  might 
otherwifc,  by  means  of  their  vitality,  refifl:  the  chemical  ac- 
tion of  the  gaftric  jiiice  ;  as  the  tnlejl'mal  worms  and  miater- 
miiits,  \vhich  have  been  fwallowed,  do  in  man  and  other 
mammalia. 

'  The  late  Dr.  Bloch  fuppofed,  that  he  had  found  this 
part  in  the  female  bird.  This  was  probably  a  miRake  ;  for 
I  have  lately  examined  a  female  buftard,  in  which  there  was 
no  trace  of  the  part. 

^  Edwards's  Natural  Hijory  of  Birds,  torn.  2.  tab;  73.  and 
ScuN  EIDER,  Comtvent.  ad  reJ'iqua  l.tbroruniy  Frider,  2nS,  p.  9. 

many 
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many  carnivorous  birds ;  confiderably  larger  indeed 
than  the  inteftinal  canal.  The  capacioufnefs  of  this 
tube,  enables  it  hold  for  a  time "  the  entire  fifli,  and 
large  bones,  which  thefe  birds  fwallow,  and  which 
cannot  be  contained  in  the  ftomach  ;  and  to  facili- 
tate the  difcharge,  by  vomiting  the  indigeftible  re- 
mains of  the  food,  which  form  balls  of  hair,  feathers, 
and  bony  matter.    See  note  (I). 

§  95.  The  oefophagus  expands  juft:  before  the 
fternum  into  the  cro^  (inghivies,  prolobuj,  k  jabot), 
which  is  furnifhed  with  numerous  mucous,  or  fali- 
vary  glands,  difpofed  in  many  cafes  in  regular  rows. 
In  fuch  birds,  as  nourifli  their  young  from  the  crop, 
the  glands  fwell  ^  remarkably  at  that  time,  and  fe* 
Crete  a  greater  quantity  of  fluid  This  part  is 
found  in  land  birds  only,  but  not  in  all  of  thefe ; 
it  exifts  in  all  the  gall'ma,  and  in  fome  birds  of 
of  prey  ^    See  note  (K), 


♦  A  fea-guU,  which  I  kept  alive  for  fome  years,  could  fw'al- 
low  bones  of  three  or  four  inches  in  length,  fo  that  the  lower 
end  only  reached  the  ftomach,  and  was  d.igcfted,  whilft  the 
reft  prcjefted  into  the  aifophagus,  and  defcended  gradually, 
in  propoi'tion  as  the  former  was  diffolved. 

'  Hunter  o?i      Animal  Economy^  p.  193. 

*  This  takes  place  in  an  inverle  ratio  to  tlie  age  of  the 
young  pigeon,  as  long  as  the  old  birds  keep  their  food  in 
the  crop.  See  VlriJet  du  bon  Chyle,  pour  la  ProJtiSion  du  Sang^ 
t.  I.  p.  78. 

I  See  Wolf,  in  Voigt's  Magazine,  vol.  1.  p.  72. 

S  9^^ 
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§  96.  There  is  another  glandular  and  fecretory 
organ,  much  more  common  than  the  crop,  belong, 
ing  indeed  mod  probably  *  to  the  whole  clafs. 
This  is  the  bulbus  glandulofus  ( echinus^  infundibulum, 
proventriculus,  corpus  tubulofum J,  which  is  fituated 
before  the  entrance  of  the  eefophagus  into  the  pro- 
per ftomach,  and  whofe  form  and  ftrufture  vary 
confiderably  in  the  different  genera  and  fpecies.  In 
the  ojlrich,  for  example,  its  magnitude  and  form 
give  it  the  appearance  of  a  fecond  ftomach  ^  In 
fome  other  birds,  as  the  pjittaci^  arde<z  (crane, 
ftork,  &c.),  its  appearance  is  different  from  that  of 
the  proper  ftomach,  but  its  fize  is  larger ;  while, 
on  the  contrary,  in  gallinaceous  fowls,  it  is  much 
fmaller See  note  (L). 

§  97.  In  moft  birds,  the  ftomach  lies  at  the 
upper  '°  part  of  the  abdomen,  that  is,  clofe  to  the 
fpine,  and  refts,  in  a  manner,  on  a  ftratum  of  in- 
teftines ;  in  the  cuckoo,  on  the  contrary,  it  lies  be- 
low.   This  peculiarity  does  not,  however,  belong 


♦  It  appears,  however,  lhat  the  bulbus  glandulofus  is 
wanting  in  fonie  birds,  as  the  kind's  fjher. 

**  Hence  Valisnikri  calls  it  iu  this  animal,  "  the frjl fto- 
mach     fee  his     Jnatoniy  of  the  OJliich,"  in  Italian,  J713, 

9  For  an  account  ol  federal  other  variations  in  the  Itruo- 
tnre  of  this  part,  in  dilFercnt  birds,  fee  the  PariHan  Mi- 
moires  pour  fcrv'ir  a  I'lliftoire  Naiurdh  dcs  Anhnaiix." 

'°  ;See  note  I.  §  40. 

cxclufively 
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exclufively  to  that  curious  bird  "  ;  for  I  have  found 
it  in  the  ra?nphaJios,  and  the  corvus  caryocatades  (the 
nut-cracker). 

A  deviation  from  the  natural  ftru£lure,  which  is 
completely  unparalleled,  occurs  in  the  ftomach  of 
the  cuckoo.  The  gizzard  of  this  bird  is  covered 
internally  with  an  abundance  of  fhort,  briflly,  and 
fpiral  hairs,  lying  clofe  together. 

§  98.  The  ftrufture  of  the  ftomach  differs  moft 
widely  in  the  different  orders  and  genera  of  this 
clafs.  It  appears  merely  as  a  thin  membranous 
bag,  in  feveral  of  thofe  which  feed  on  flefh  and 
infefts,  when  compared  with  the  thick  mufcular 
globes  of  the  granivorous  genera.  But  there  are 
both  many  intermediate  links  between  thefe  exr 
tremes,  and  at  the  fame  time  confiderable  analogies 
in  the  ftru£lures,  which  are  apparently  the  moft  op- 
pofite.  This  is  particularly  obfervable,  in  the  courfe 
of  the  mufcular  fibres and  in  the  callous  (lru6lure 
and  appearance  of  the  internal  coat  '**  j  in  which 


"  Herissant  thought  this  circumftance  peculiar  to  the 
cuckoo;  and  hence  explained,  why  that  bird  do.es.  not  incu- 
bate.    Mem.  deV  Acad,  des  Sc.  1755. 

"  Haller.  has  colledled  a  Number  of  thefe  in  his  Elemint. 
Phyfiolog.  t.  7.  p.  115. 

DuvERNEY,  Oeuvrcs  ^natomtquesy  torn.  2.  p.  447. 
Wepfer,  C'tcuta  Aquatics  Hijioria  el  Nsxa,  p.  J74.  This 
is,  on  the  whole,  a  molt  inftrudive  work  in  this  branch  of 
zootomy. 

points, 
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points,  many  of  what  are  called  membranous  fto^ 
machs,  have  a  great  refemblance  to  thofe  of  the 
gallina. 

§  99.  Both  parts,  but  particularly  the  mufcular, 
are  very  ftrong  in  the  gizzard  ( ventriculus  bidbofus ) 
of  granivorous  birds  We  find  here,  inftead  of 
a  mufcular  coat,  four  immenfely  thick  and  powerful 
mufcles :  viz.  A  large  hemifpherical  pair  at  the 
lides  (laterales J,  and  two  fmaller  ones  C intermcdii) 
at  the  two  ends  of  the  cavity.  All  the  four  are 
diftinguiflied,  both  by  the  unparalleled  firmnefs  of 
their  texture '%  and  by  their  peculiar  colour,  from 
all  the  other  mufcles  of  the  body. 

The  internal  callous  coat  muft  be  confidered  as 
a  true  epidermis  ;  fince,  like  that  part,  it  becomes 
gradually  thicker  from  preflure  and  rubbing  It 
forms  folds  and  depreffions  towards  the  cavity  of 
the  ftomach  :  and  thefe  irregularities  are  adapted  to 
each  other  on  the  oppofed  furfaces.  The  cavity  of 
this  curious  ftomach,  is  comparatively  fmall;  its 
lower  orifice  is  placed  very  near  the  upper.  Every 
part  of  the  organ  is,  indeed,  calculated  for  producing 


«  J,  C.  Peyer,  Jnatome  Ventr'icvli  Gallinaceiy  in  his  Exerctl. 
dt  Glandulis  Intejiinor.    Scafhus.  1677,  8. 

'*  W.  G.  MuYs,  De  Carnis  Mufculofa  StruSuid.  Lcid. 
1741.  4to.  tab.  I. 

MoNRo'^  EJfay  on  Comparative  Auatomy. 

very 
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Very  powerful  trituration/";  and  this  is  ftill  further 
■promoted,  by  the  well-known  inftinaive  praftlce  of 
granivorous  birds,  of  fwallowing  fmall  hard  (tones 
with  their  food 


C.  Amphibia. 

§  ICO.  The  capacious  cefophagus  of  the  turtle^ 
has  a  very  ftriking  peculiarity  in  its  ftrudure :  its 

internal 


■  "  The  numerous  experiments,  vhich  Reaumeur  per« 
formed,  m  order  to  determine  the  extent  of  this  triturative 
power,  are  univerfally  known.  There  are  two  curious  ob- 
ferviUions  on  this  fabjedt,  lefs  generally  known.  Felix 
Plater  found  an  onyx,  which  had  been  fwallowed  by  a  hen, 
to  be  diminillied  by  one-'fourth  in  four  days  ;  and  a  Louts  J'or 
loft  in, this  way  l6grains  of  its  v/eight.  See  Swammerdam, 
B'tblia  Natura,  p.  16S. 

'»  The  end  and  ufc  of  fwallowing  thefe  ftones,  have  been 
very  differently  explained.  C^esalpinus  confidered  it  ra- 
ther as  a  medicine  than  as  a  common  afliftance  to  digeftion. 
BoERHAAVE,  as  au  abforbent,  for  the  acid  of  the  ftomach. 
Redi,  as  a  fubftitute  for  teeth.  According  to  Whytt,  it  is 
a  mechanical  irritation,  adapted  to  the  callous  and  infenfible 
nature  of  the  coats  of  the  ftcniach.  Spallanzani  rejedled 
all  fuppofition  of  defign  or  objedi-,  and  thought  that  the  ftpnes 
were  fwallowed  from  mere  thipidity.  I  think  there  is  not 
much  fagacity  to  be  difcovered  in  this  opinion,  when  we 
confider  that  thefe  ftones  are  fo  elfential  to  the  due  digeftion 
of  the  corn,  that  birds  grow  lean  without  them,  although 
they  may  be  moft  copioufly  fupplied  with  food.  This  para- 
doxical opinion  has,  hov/ever,  been  already  refuted  hj 
J.  Hunter,  in  his  yin'wial  Economy,"  p.  155.;  and  G. 
F0S.DYCE,  on  Digejl'wny  p.  23. 

^  The 
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internal  coat  is  befet  with  '  innumerable  large,  firm, 
and  pointed  procefles  of  a  white  colour.  Their 
points  are  all  direded  towards  the  ftomach  ;  and 
they  probably  ferve  to  prevent  the  return  of  the 
food,  which  can  only  enter  the  ftomach  gradually. 

S  1 01.  The  oefophagus  of  the  crocodile  Is  of  the 
funnel  fliape  ;  the  ftomach  of  the  animal  refembles, 
although  not  very  clofely,  that  of  the  granivorous 
birds,  in  the  nearnefs  of  its  two  apertures,  and  the 
thicknefs  of  its  coats. 

§  1 02.  The  ftomach  of  ferpents  can  hardly  be 
diftinguifhed  from  the  oefophagus,  except  that  it  is 
fomewhat  lalger.  It  is  very  fhort,  when  compared 
with  the  great  length  of  that  tube.    (See  note  (M). 

(Dj  Fishes. 

§  103.  The  oefophagus  is  ftiort  in  moft  of  this 
clafs.    But  this  character  is  not  univerfal,  as  Aris- 


The  ufe  of  fwallowing  thefe  ftones,  feems  to  me,  to  confift 
in  this,  that  they  kill  the  grain,  and  deprive  it  of  its  vitality, 
which  otherwife  refifts  the  adion  of  the  digeftive  powers. 
(See  §  92,  note  1.)  Thus  it  has  been  found,  that  if  the 
oats  and  barley  given  to  horfes,  are  previoufly  killed  by 
heating,  the  animal  only  requires  half  the  quantity,  and  yet 
thrives  equally. 

'  RuYscH,  Tbejaurus  Anatomicus,  8vo.  tab.  2. 
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TOTLE  fuppofed  ' ;  nor  is  a  long  cefophagus  pecu- 
liar to  fifhes  of  an  elongated  form.    (See  note  (N). 

§  104.  The  fize  and  form  of  the  ftomach  vary  ^ 
very  confiderably  in  this  clafs.  Its  coats  are  thin 
in  moft  fifiies ;  but  in  fome  they  are  very  thick  and 
mufcular  and  have  a  callous  internal  covering : 
ftill,  however,  the  refemblance  between  thefe  and 
the  ftomachs  of  granivorous  birds  is  very  remote. 

(E)  Insects, 

§  105.  I  have  already  obferved,  on  another 
occafion that  the  bufmefs  of  nutrition  in  infefts, 
does  not  feem  to  have  for  its  objeft^  the  mere  pre- 
fervation  of  the  individual,  as  in  mofl:  red-blooded 
animals ;  but  chiefly  the  confumption  of  organifed 
matter ;  which  will  appear  clearly,  from  confidering 
the  ftruQiure  of  their  alimentary  canal.  In  mod  of 
thofe,  which  are  fubje£l  to  a  metamorphofis,  the 
ftomach,  in  the  larva  ftate,  is  of  a  great  fize,  in 


'  See  Fabricius  ab  Aqu  apekdente,  p.  loi.  of  the  edi- 
tion quoted  above. 

^  Reprefentations  of  the  ftomach  of  feveral  fifties,  may  be 
feen  in  the  2d  vol.  of  Collins's  Syftem  of  Anatomy.  Lond. 
1685,  and  in  the  "Memolres prefentes,"  &c.  by  ViCqjd*Azyr. 

♦  ROKDELET,  p.  70. 

'  In  the  "  Manual  of  Natural  Hl/lory,'^  in  German,  p.  298. 
edition  6th. 
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coniparifon  with  the  fliort  inteftinal  canal:  while 
thofe  on  the  contrary,  which  take  little  or  no  nou- 
riftiment  in  their  perfed  ftate,  have  this  organ  re- 
markably diminiftied,  and  as  it  were  contracted 

§  ic6.  Our  limits  will  allow  us  to  take  but 
little  notice  here  of  the  endlefs  varieties,  and  pecu- 
liarities of  internal  Itrudure,  which  occur  in  the 
different  genera  and  fpecies  of  this  multiform  clafs 
of  animals.  We  (hall  therefore  only  beftow  two 
words  ^  on  thofe  of  the  oefophagus  and  flomach. 
In  feveral  cafes,  the  commencement  and  termina- 
tion of  the  alimentary  canal,  the  oefophagus  and 
redum,  are  furrounded  by  an  anular  portion  of 
the  fpinal  marrow. 


*  Compare,  for  inftance,  the  ftomach  of  the  larva  of  the 
papUto  urtictt,  with  that  of  the  perfeft  lutlerfiy,  in  Swammer- 
TjAM,  BMa  Natura,  tab.  34.  fig.  4.  and  tab.  36.  fig.  1. 

^  There  are  feveral  delineations  of  the  ftomach,  in  the  dif- 
ferent orders  of  this  clafs,  viz.  that  of  the  fcarabaus  nqftcornis, 
iii  SwAMMERDAM,"  tab.  27.  Of  the  earth-bcetle,  in  Rosel, 
vol.  3.  tab.  8.  Of  the  ftag  beetle  (lucanus  cervus),  ibid, 
fab.  g.  Of  tlie  earwig,  in  C.  F.  Posselt,  Tentamina  circa 
Anatomiam  forjicule  Auricularie.  Jen.  1 800,  4to.  fig.  26.  Of 
the  gryllus  verrucivorui,  in  Rosel,  vol.  2.  tab.  9.  Of  the 
filktvorm,  in  Malpighi,  de  Bombyce,  1669,  410.;  in  Rosel, 
vol.  3.  tab.  9.;  and  Bibiena,  in  the  Comment.  Injlil.  Bonon. . 
torn.  5.  part  i.  tab.  2  and  3.  Of  the  cojus,  in  Lyonet's 
chef  d'cBUV're,  "  Anatomic  de  la  Chenille,"  &c.  Of  the  epht- 
mcra  horaria,  in  Swammerdam,  tab.  15.  Of  the  larva  of  the 
tnafca  chameleon,  ibid.  tab.  41.  Of  the  nmfca  pvtris,  ibid, 
tab.  43.    Of  the/oM/f,  ibid.  tab.  2. 

In 
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In  the  earwig  (forfcula  auricularia)^  the  upper 
orifice  of  the  ftomach  is  furnifhed  with  two  rows 
of  teeth  *. 

In  feme  of  the  grylli  (grafshoppers),  the  ftomach 
itfelf  is  fmall,  but  the  ogfophagus  much  larger. 

In  fome  fpecies  of  that  genus,  particularly  in  the 
gryllus  gryllotalpa,  the  ftomach  confifts  of  three  or 
four  veficular  portions  \  which  have  been  com- 
pared with  the  ftomachs  of  the  ruminating  mam-» 
malia 

We  have  already  (§  i,  note  i.)  mentioned  the 
ftomach  of  the  lobjier,  and  fome  other  fpecies  of 
the  genus  cancer  ^  ;  which  is  provided  with  feveral 
portions  of  bone.  It  contains  alfo  three  teeth, 
which,  together  with  the  ftomach  itfelf,  are  annually 
reproduced,  at  leaft  in  the  craw-fjh  ( cancer  ajiacus. J, 
(See  note  (O). 

(F)  Vermes. 

§  107.    We  can  only  fcled  a  few  inftances", 

as 


■*  PossF.LT,  in  the  work  above  quoted,  p.  27.  fig.  27. 

5  CuviER,  in  the  Memoires  de  la  Societe  d'  Hijl.  Nat.  de  Pa- 
ris., an.  7.  tab.  4. 

*  SwAMMERDAM,  jllgetn.  Verhatidel.  'van  de  Bloedeloofe  Dier^ 
hens.  Utrecht,  17(59,  4to.  ;  and  G.  H.  Velschii,  Ilecatof. 
fete  Ohf.    Aug.  Vind.  1675,  4to.  p.  71. 

'  See  Willis,  De  Anima  Brutoruntf  for  a  reprefentation  of 
llx\s\nthc  cratv-jijb.    Alfo  Rosel,  vol.  3.  tab.  58. 

^  The  tollowing  zootomifts  have  given  us  reprefentations 

^-3  of 
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as  examples  of  this  clafs,  which  includes  a  great 
number  of  creatures,  differing  widely  from  each 
other. 

The  aphrodite  aculeata  (fea-moufe),  which  is 
well-known,  on  account  of  its  beautiful  colours, 
pq0efles  a  very  remarkable  ftomach.  The  form 
and  fize  of  the  vifcus,  refemble  thofe  of  a  date, 
while  in  ftrength  and  compadnefs  of  texture,  it 
approaches  to  that  of  granivorous  birds*. 

The  ccfophagus  is  expanded  into  a  crop  in  many 
iejlacea^  particularly  among  the  bivalves ;  and  it  is 
covered  internally  with  numerous  fmall  teeth  ^ 


of  the  ftomach,  in  th-e  different  orders  of  vermes :  viz.  Ty- 
son, of  the  round  worm  (lumbricus  teres,  afcaris  lumbricoides }j 
in  the  Philof.  Tranf.  vol-  15.  No.  137  ;  which  may  be  com- 
pared with  We  r  n  e  r  ,  Fermium  Intejlin.  Expoftt'to.  Lipf.  17  82. 
tab  7.   Willis,  of  the  tab.  4.   Alfo  Vandklli, 

de  Aponi  Thenvls,  &c.  Patav.  1758,  3vo.  Morand, 
of  the  leech,  in  the  Mem.  de  1'  Acad,  drs  Sc.  an.  1739.  As  well 
as  BiBiEKA,  in  the  Comm.  In '.-it.  Bonon.  torn.  7,  p.  102.  Of 
the Jlug,  SwAMMERDAM,  tab.  9.  Of  t\\e.  cuttle Jijh,  ibid.  tab. 
51.  As  alfo  Monro,  On  the  Phyfiolegy  of  Fijlesy  tab.  31.  Poli, 
of  feveral  teftacea,  in  his  *'  Tcjlacea  ntriufque  SicUia,"  viz.  the 
pB^as'  da5lyTust'  Eom."  I ,  tab.  7.;  the  lelitna  planata,  torn.  i. 
p.  14.  MaElra  NeapoHtava,  torn.  2,  tab.  19.  ;  tlie  -veaus  chione, 
tab.  20.  Of  the  fnail,  Swammerdam,  tab.  5.  Of  the  fea 
hedge-hog  (echinus  efculetilus ),  Monro,  tab.  32. 

'  See  Pallas,  M'ljcellanea  Zoohgica,  tab.  7. 

3  For  inftance,  in  the  chiton  cinercus,  fee  Poli,  tojn.  i.  tab. 
3.  Compare  alfo  the  cefophagus  of  the  cuttle-jijh,  wlvxh  is 
furnlflied  with  teeth  in  the  fame  manner.  See  Turber- 
v'ille  NekdhAm's  "  Ncuvel/es  Ohfer'vations  Microfcopiques ," 
tab.  3. 
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The  powerful  flomach  of  the  bulla  lignaria,  con- 
tains three  hard  calcareous  fhells,  by  which  the  ani- 
mal is  enabled  to  bruife  and  mafticate  the  other 
teftacea,  on  which  it  feeds  ^  ' 

In  mofl:  of  the  proper  mollufca^  the  ftomach  is  of 
a  fimple  membranous  ftru6lure,  and  of  very  dif- 
ferent comparative  magnitudes.  I  have  found  it 
very  large  in  the  fcyllaa  pelagicum.  It  occupies  the 
greateft  part  of  the  body  in  the  leech,  and  is  di- 
vided internally  by  means  of  ten  imperfeft  parti- 
tions! into  fomewhat  feparate  portions. 

LaRly,  the  armed  polypes  C  hydra  J  y  and  other 
fimilar  zoophytes,  can  hardly  be  confidered  as  any 
thing  more  than  a  mere  ftomach,  having  its  open- 
ing furnifhed  with  tentacula.  (See  note  (P)  at  the 
end  of  the  chapter.) 


Additional  Notes  to  the  Sixth  Chapter, 

(A)  A  cheek-pouch  exifts  alfo  in  the  ornitho» 
rhynchus  paradoxus.  Phil.  Tranf.  i8oo,  part  i, 
tab.  2.  fig.  %. 

The  falivary  glands  of  the  mammalia  exhibit 


*  Draparnaud,  in  the  rifiVf  Journal  de  PhyGque,  torn.  7. 
p.  146.  This  ftomach,  was  lately  taken  by  fome  naturalifts, 
for  a  peculiar  genus,  of  an  entirely  new  order  of  tbree-JbelUJ 

I  4  very 
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very  few  variations  in  Hruclure.  They  are  fmall  in 
the  carnivora,  as  maftication,  properly  fo  called, 
can  hardly  be  faid  to  take  place  in  them.  On  the 
contrary,  the  rtminantia  and  folipeda  have  thetn 
very  large.  The  fize  of  the  fub-niaxillary  gland, 
in  particular,  is  remarkable  in  the  cow  and  Jheep  : 
it  extends  along  the  fide  of  the  larynx,  quite  to  the 
back  of  the  pharynx. 

The  parotid  and  fublingual  glands  do  not  exifl 
in  the  amphibious  ma/mnalia,  as  the  Jeal :  the  teeth 
of  that  animal  are  only  adapted  for  feizing  their 
prey,  and  muft  be  utterly  incapable  of  maftication. 
The/ame  remark  may  be  made  on  the  cetacea,  where 
the  falivary  fyftem  feems  to  be  altogether  deficient. 

The  mucous  glands,  which  cpnftitute  the  labiales 
and  buccales  of  man,  are  larger  and  more  diftinft 
in  fome  animals.  There  is  a  row  of  thefe  oppofite 
to  the  molar  teeth  of  the  dog  and  cat,  penetrating 
the  membrane  of  the  mouth  by  feveral  fmall  open- 
ings. Thore  is  alfo  a  confiderable  gland  in  the 
dog,  under  the  zygoma,  and  covered  by  the  mafle- 
ter.  Its  duft,  equal  in  fize  to  that  of  the  parotid, 
or  fub- maxillary  glands,  opens  at  the  pofterior  ex- 
tremity of  the  alveolar  margin  of  the  upper  jaw. 
The  molar  glands  and  their  openings,  are  very  con- 
fpicuous  in  the  pig.  The  cow.  and  Jheep  have  an 
aifemblage  of  fimiiar  glands  in  the  zygomatic  fofla: 
their  excretory  duds  open  behind  the  iaft  fuperiot 
jnolar  tooth, 

(B)  No 
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(B)  No  mammalia  poflefs  an  uvula,  except 
ma7i^  and  the  fmia.  As  the  cetacea  poflefs  no 
noftrils,  they  have  not  of  courfe  any  velum  pa- 
lati. 

The  parts  about  the  pharynx  exhibit  a  very 
fmgular  ftruclure  in  thefe  animals.  The  la- 
rynx is  elongated,  fo  as  to  form  a  -  pyramidal 
produi!lion,  on  the  apex  of  which,  its  opening  is 
found.  The  proje^lion  of  tliis  part  will  divide  the 
pharynx;  and  the  food  mud  pafs  on  either  fide  of 
the  pyramid.  A  mufcular  canal  extends  from  the 
pharynx  to  the  blowing  holes,  and  is  attached  to 
the  margin  of  thofe  apertures.  The  circular  fibres 
of  this  tube,  form  a  fphinfter  mufcle ;  which,  by 
contradling  round  the  pyramid,  cuts  off  the  com- 
munication between  the  blowing  holes  and  the 
mouth  and  pharynx. 

(C)  In  the  animals  alluded  to  in  this  para- 
graph, the  left  half  of  the  ftomach  is  covered 
with  cuticle,  while  the  other  portion  has  the 
ufual  villous  and  fecrecing  furface.  The  cuti- 
cular  covering,  forms  amore  or  lefs  prominent 
ridge  at  Jts  termination.  The  left  portion  of 
the  cavity  may  be  regarded  as  arefervoir,  from 
which  the  food  is  tranfmitted  to  the.  true  di- 
geftive  organ;  and  the  different  ftates,  in 
which  the  food  is  found  in  the  two  parts  of  the 
cavity,  juftify  this  fuppofition.  Hence  thefe  fto- 
raachs  form  a  conneding  link  between  thofe  of 

ruminating 
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ruminating  animals  on  one  fide ;  and  fuch  as  have 
the  whole  furface  villous,  on  the  other. 

(D)  The  larvsE  of  the  <2firus  equi  (the  large 
horfe-bot J,  attach  theuifelves  to  every  part  of  the 
fiomach,  but  are  In  general  moft  numerous  about 
the  pylorus;  and  are  fometimes,  but  much  lefs 
frequently,  found  in  the  inteflines.  They  hang 
raoft  commonly  in  clufters,  being  fixed  by  the 
fmall  end  to  the  inner  membrane  of  the  ftomach, 
where  they  adhere,  by  means  of  two  fmall  hooks, 
or  tentacula.  "When  removed  from  the  ftomach, 
they  will  attach  themfelves  to  any  loofe  membrane, 
and  even  to  the  fkin  of  the  hand  ;  for  this  purpofe, 
they  drav/  back  their  hooks  almoft  entirely  within 
the  fkin,  till  the  two  points  of  thefe  hooks  come 
clofe  to  each  other  ;  they  then  prefent  them  to  the 
membrane,  and  keeping  them  parallel  till  it  is 
pierced  through,  they  expand  thepi  in  a  lateral  di- 
rection ;  and  afterwards,  by  bringing  the  points 
downv^-ards,  or  towards  themfelves,  they  include  a 
fufficient  piece  of  the  membrane  with  each  hook, 
and  thus  remain  firmly  fixed,  for  any  length  of 
time,  without  any  further  exertion  of  the  animal. 
They  attain  their  full  growth  about  the  latter  end 
of  May,  and  are  coming  from  the  horfe  from  this 
time  to  the  latter  end  of  June.  On  dropping  to 
the  ground,  they  foon  change  to  the  chryfalis,  and 
in  fix  or  feven  weeks  the  fly  appears.  This  bot  is 
larger  and  whiter  than  that  of  the  (Ejlrus  ha- 
j  o  morboidalii^ 
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morhoidalis,  which  has  a  reddifli  caft ;  but  in  its  , 
ftrufture,  and  fituation  in  the  animal,  refembles  the 
former.    It  is  found,  however,  to  hang  about  the 
reftum,  previoufly  to  quitting  it,  which  the  large 
horfe-bot  never  does. 

Veterinary  praditioners  do  not  feem  to  have  de- 
cided hitherto,  whether  thefe  animals  are  prejudicial 
to  the  horfe ;  hor  even  whether  they  may  not  be 
attually  beneficial.  Their  almoft  univerfal  exift- 
ence  at  a  certain  feafon,  even  in  animals  perfectly 
healthy,  (hews  that  they  produce  no  marked  ill 
effect :  yet  the  holes  which  they  leave,  where  they 
were  attached  to  the  ftomach,  could  hardly  be  made, 
without  caufing  fome  injurious  irritation. 

For  the  mode,  in  which  thefe  bots  gain  admiffion 
into  the  ftomach,  as  alfo  for  a  mofl:  interefting  ge- 
neral account  of  their  hiftory  and  ftruflure,  fee 
Rees's  Cyclopadia,  art.  Botts  ;  which  was  fur- 
niftied  by  Mr.  Clarke,  and  from  which  the  pre- 
ceding account  is  borrowed, 

.  (E)  The  food  of  carnivorous  animals  approach- 
ing in  its  conftituent  elements  more  nearly  to 
thofe  of  the  animal,  than  that  of  the  herbivorous 
tribes ;  is  more  eafily  reduced  into  the  ftate,  which 
is  required  for  the  nourifliment  of  the  body,  in  the 
former  than  in  the  latter  cafe.  Hence  arifes  a  lead- 
^  ing  diftinaion  between  the  ftomachs  of  thefe  claffes. 
In  the  latter  animals,  the  cefophagus  opens  confi- 
derably  to  the  right  of  the  great  extremity,  fo  as 

to 
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io  leave  a  large  cul  de  fac  on  the  left  fide  of  the 
ffomach  ;  and  the  fmall  intefl-j'ne  commences  near 
the  cardia,  leaving  a  fimllar  blind  bag  on  the  right. 
The  food  mud  be  detained  for  a  long  time  in  fuch 
a  ftomach,  as  the  paflage  from  the  osfophagus,  to 
the  pylorus  is  indired  and  highly  unfavourable 
to  fpeedy  tranfmilTion.  Animals  of  the  mou/e  kind', 
and  the  rodeniia  fliew  this  ftruclure  very  v/ell ;  it 
very  remarkable  in  the  mus  qiiercinus,  (Cuvier 
Lemons,  &c.  torn.  5.  pi.  36.  fig,  11.)  In  the  car- 
nivara,  the  ftomach,  which  is  of  a  cylindrical  form, 
has  no  cul  de  facs  ;  the  osfophagus  opens  at  its 
anterior  extremity,  and  the  inteftine  commences- 
from  the  poftei  ior ;  fo  that  every  thing  favours  a 
quick  paiTage  of  the  food.  Animals  of  the  wea/el 
]k,ind,  which  are  very  truly  carnivorous,  exhibit 
this  ftru6lure  the  moft  completely.  The  /eal  alfo 
exemplifies  it :  and  the  lion.    (Cuvier,  pi.  36. 

(**)  The  peculiar  (lru£lure  of  the  ftomach  in 
the  camel  and  lama,  which  enables  thefe  animals 
(o  lake  at  one  time  a  fufFicient  quantity  of  water 
to  laft  them  for  two,  three,  or  more  days,  and 
thereby  renders  them  adapted  to  inhabit  the  dry 
and  fandy  deferts,  which  conflitute  their  natural 
^bode,  has  been  entirely  omitted  by  the  author. 
The  fluid,  which  they  drink,  is  depofited  in  nume- 
Tous  cells  formed  in  the  iubftance  of  their  firfl  and 
(econd  fipmachsj  by  ftrong  bands  of  mufcula: 

.  -fibres 
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fibres  croffing  each  other  at  right  angles.  It  fliould 
feein  that  the  animal  has  the  power  ot  ciofing  thefe 
cells,  by  the  contraaion  of  thofe  fibres  which  form 
the  mouths  of  the  cavities  j  or  of  expelling  the . 
contained  fluid  by  putting  the  other  portions  of 
fibres  in  aftion. 

This  cellular  ftru6lure  is  found  In  two  parts 
of  the  firft:  ftomach ;  and  it  occupies  the  whole  of 
the  fecond.  It  was  found  in  a  dead  camel,  that 
thefe  cavities  v/ould  hold  two  gallons  of  fluid : 
but  they  were  probably  more  'capacious  during 
life,  as  the  animal  in  queftion  always  drank  fix  or 
feven  gallons  of  water  every  other  day,  and  took 
more  in  the  intermediate  time.  Mr.  Bruce  ftates 
in  his  travels,  that  he  procured  four  gallons 
from  one  which  he  flaughtered  in  Upper  Egypt. 
(Shaw's  Abridgment  of  Bruce' s  Traisels,   ed.  3. 

P-370- 

As  all  the  food  which  the  animal  takes  pafTes  into 
the  fir  ft  ftomach,  the  water  of  the  cells  in  that  part 
becomes  turbid;  but  it  remains  perfedly  pure  in  the 
fecond,  where  it  refides  in  the  greateft  quantity: 
which  circumftance  accounts  for  travellers  being 
able  to  drink  it  on  an  emergency.  The  mufcular 
bands,  which  form  the  groove  defcribed  at  §  90, 
areparticularly  ftrong;"  and  by  drawing  the  third 
ftomach  to  the  oefophagus,  convey  the  ruminated 
food  through  the  fecond,  without  polluting  the 
water  in  its  cells.  Hence  the  food  that  has  been 
macerated  in  the  paunch  muft  be  fent  back  to  the 

niiouth 
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mouth  diredly  from  that  cavity,  without  paffing 
into  the  fecond  ftomach,  as  it  does  in  the  cow.  See 
"  Obfervations  on  the  camel's  ftomach,  refpedting 
the  water  which  it  contains,'*  &c.  by  E.  Home, 
Efq.    Philof.  Tranf.  1806. 

The  cells  are  defcribed  and  delineated,  but  very 
imperfeftly,  by  the  Parifian  difleftors.  Defcription 
Anatojiiique,  Icc.  p.  80. 

The  ftrudure  of  thefe  parts,  in  the  lama,  accord- 
ing to  the  account  which  Cuvier  has  given  of 
them,  from  the  examination  of  a  fetus,  does  not 
feem  to  differ  effentially  from  that  of  the  camel. 

Le9ons  d'Anat.  Comp.  tom.  3.  p.  397. 

Mr.  Home  alfo  defcribes  a  projeding  glandular 
body  in  the  fourth  ftomach,  near  the  pylorus,  both 
in  the  cow  and  camel.  He  ftates  that  it  may 
ftiut  that  aperture.  The  fame  body  is  represented 
as  very  large  in  the  lama,  by  Cuvier  loc.  cit. 

(F)  According  to  Cuvier,  there  is  a  gland,  as 
large  as  the  head  of  a  man,  fituated  between  the 
the  Goats  of  the  ftomach  in  the  ?nanati  ( tticheus 
manatus  borealis ).  It  is  placed  near  the  oefophagus, 
and  difcharges,  on  preflure,  a  fluid  like  that  of  the 
pancreas  by  numerous  fmall  openings. 

Lego7is  d'Anat.  Comp.  tom.  3.   p.  401. 

Mr.  Home  is  of  opinion,  that  a  glandular  ftruc- 
ture  exifts  in  the  ftomach  of  the  fea-otter  near  the 
pylorus.  Philof.  Tranf.  1796.  pi.  2.  And  Mr; 
Macartney  has  difcovered  an  arrangement  of 

glandular 
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glandular  bodies  in  the  dormoufe,  round  the  oefo- 
phagus  juft  before  its  termination,  fimilar  in  fitua- 
tion  and  appearance  to  the  gaftric  glands  of  birds. 

(G)  The  ftomach  of  the  ornithorhynchus  hyjlrix 
is  covered  with  cuticle,  and  poflefles  (harp  horny 
papillse  near  the  pylorus.  The  animal  fwallows 
fand,  which  may  probably  alTifl:  in  the  redudiion  of 
the  food,  as  the  gravel  does,  which  is  fwallowed  by 
the  gallinaceous  birds.  Home  in  the  Pbilof.  Tranf, 
1802.  p.  2. 

(H)  A  very  remarkable  dilatation  of  the  fauces 
occurs  in  the  pelican.  An  immenfe  pouch,  capable 
of  holding  feveral  quarts  of  water,  lies  between  the 
branches  of  the  lower  mandible,  and  conftitutes 
a  refervoir  for  the  food,  which  confifts  of  fiflies. 
By  means  alfo  of  this  bag,  the  animal  feeds  its 
young,  until  they  are  of  fufficient  ftrength  to  pro- 
vide for  themfelves. 

(I)  Proper  falivary  glands,  fuch  I  meai^,  as  fe- 
crete  that  clear  and  limpid  fluid  conflituting  the 
faliva,  do  not  exift  in  birds.  For  maftication,  or 
the  comminution  of  the  food,  and  its  redudlion 
into  a  foft  pafte,  to  which  funftion  thefe  glands  are 
entirely  fubfervient,  is  not  performed  in  the  mouth 
of  thefe  aniamls,  but  in  their  gizzard.  Birds 
however  have  a  very  copious  apparatus  of  thofe 
mucous  follicles,  which  form  the  glandulas  labiales, 

buccales. 


1 


i6o  Additions  TO  CHAPTER  vi, 

buccales,  linguales,  &c.  of  the  human  fubjeft.  The 
fides  of  the  tongue,  the  under  furface  of  that  organ, 
and  the  entrance  of  the  oefophagus,  are  befet  with 
numerous  openings  of  thefe  glands,  which  furnifh  an 
abundant  fupply  of  vifcid  mucus  to  defend  the 
tender  lining  of  thefe  par^s  from  the  hard  bodies, 
which  conftitute  the  food  of  feveral  birds.  Thefe 
apertures  are  very  confpicuous  in  the  gallinse. 
The  ojirich  in  particular,  has  two  flattened  bodies 
at  the  upper  and  back  part  of  the  palate,  which 
may  be  compared  in  fome  refpefts  to  tonfils.  The 
furface  of  thefe  is  covered  with  innumerable  fora- 
mina, from  which  a  tenacious  mucus  may  be  ex- 
prelfed.  The  foft  palate,  &c.  are  entirely  deficient 
in  birds :  the  noftrils  open  on  the  bony  palate  by 
longitudinal^  flits,  the  fides  of  which  are  guarded 
by  foft  pointed  papilla:. 

(^K)  The  crop  of  the  common  fowl.,  and  of  the 
other  gal/hics,  is  of  a  globular  form,  and  placed 
jufl;  in  front  of  the  cheft.  The  cefophagus,  which 
opens  at  its  upper  part,  commences  again  about 
the  middle  of  the  bag,  fo  that  the  crop  itfelf  forms 
a  cul  de  fac,  or  bag  out  of  the  regular  courfe  of 
communication  between  the  two  openings  of  the 
CEfophagus.  In  the  pigeon  there  is  a  fpherical  bag 
formed  on  both  fides  of  the  cefophagus  ;  which  tube 
itfelf  is  very  large  in  the  poutmg  pigGO}iy  and  admits  of 
being  diftended  with  air,  fo  as  to  caufe  the  appear- 
ance from  which  the  name  of  the  bird  is  derived. 

In 
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In  the  birdsi  we  have  now  mentioned,  the 

j  fci-op  miifl  be  confidered  as  an  organ  for  macerating 
the  dry  and  hard  vegetable  fubftances,  which  con- 
ftitute  the  food  of  thefe  animals.    The  accipitres 
I  jalfo  have  this  dilatation ;  but  it  muft  be  regarded 
in  them  merely  as  a  refervoir  for  the  food,  which 
;  does  not  require  ahy  previous  foftening.  It  is  want- 
!  ing  in  the  pifcivorous  birds ;  but  its  place  is  fup- 
jDlied  by  the  great  fize  of  the  oefophagus,  in  which 
entire  fifhes  are  held  until  they  can  pafs  into  the 
i  ftomach.     The  heron,  cornmant,  &c.  exemplify 
I  this. 

I  '    (L)  The  tetm  hulhus  glandiilofus  ( ventricule  fuc'  . 
^■£'72/z<rr/(?,  Cuvier)  is  applied  to  a  fmall  portion  of 
the  oefophagus,  jufl:  before  its  termination  in  the 
ftomach.    This  part  is  obvioufly  rather  larger  and 
thicker  in  its  coats  than  the  reft  of  the  tube.  Its 
ftrudure  may  be  mofl:  clearly  difcerned  in  the  gal- 
I  linaceous  genera.    The  oefophagus  confifts,  as  in 
;  other  parts,  of  its  two  coats,  the  mufcular  and 
villous :  but  a  vaft  number  of  glandular  bodies^ 
,  Cylindrical  in  form,  and  arranged  in  clofe  appofi- 
tion  to  each  other,  are  interpofed  between  thefe 
tunics,  and  entirely  furround  the  tube  ;  conflituting 
'  the  "  zone-of  gq/iric  glands"  of  Mr.  Macartney, 
I(Rees's  Cyclopedia,  Art.  Birds).    Thefe  bodies 
I  have  a  hollow  internally,  and  they  open  into  the 
cavity  of  the  bulbus.    The  fluid  fecreted  by  them, 
I  which  from  their  number  and  fize,  muft  be  furnilhed 
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in  great  abundance,  pafles  into  the  gizzard,  and 
mixes  with  the  food  in  proportion  as  it  is  triturated 
by  that  organ.  Thefe  glands  are  much  lefs  diftind 
in  thofe  birds  which  live  on  animal  food,  as  the 
accipitres,  and  the  pifcivorous  genera,  but  they  exift 
univerfally,  and  their  openings  can  always  be  dif- 
cerned.  The  ojlrich  affords  an  opportunity  of  ex- 
amining them  to  great  advantage.  In  the  African 
fpecies,  of  which  1  diffefted  an  individual,  the 
cefophagus  was  dilated  into  an  immenfe  bag,  capa- 
ble of  holding  feveral  pin  t  s  of  water,  and  five  or 
fix  times  larger  than  the  gizzard  itfelf,  which  was 
placed  on  the  right  and  anterior  part  of  this  dilata- 
tion. The  glands  did  not  furround  the  tube,  fo 
that  the  term  of  zone  would  be  here  inapplicable. 
They  formed  a  long  but  narrow  band,  commencing 
at  the  termination  of  the  cefophagus,  and  running 
along  the  front  of  the  bag  towards  the  gizzard. 
This  band  meafured  about  twelve  inches  in  length, 
and  not  more  than  three  at  its  greateft  breadth. 
The  fize  of  the  individual  glands  varied  :  they  were 
largeft  in  the  middle,  and  decreafed  towards  either 
margin  of  the  band.  Some  of  them  equalled  a 
farge  pea  j  and  their  openings  were  in  proportion. 
They  were  arranged  in  clofe  appofition  to  each 
other,  and  the  inner  furface  of  the  pouch  was 
covered  by  a  continuation  of  the  infenfible  lining 
of  the  gizzard,  which  feparated  very  eafily  from 
the  furface. 
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(M)  Reptiles  refemble  birds  in  having  their 
noftrils  terminate  by  two  longitudinal  flits  on  the 
palate;  and  in  the  want  of  velum  palati,  and 
epiglottis. 

The  oefophagus  of  the  ferpent  kind  Is  of  im- 
menfe  magnitude ;  for  thefe  reptiles  fwallow  ani- 
mals larger  than  themfelves,  which  are  retained  for 
a  confiderable  time  in  the  tube,  and  defcend  into 
the  ftomach  by  degrees,  where  they  are  flowly  fub- 
jeded  to  the  a£lion  of  the  gaftric  juice.  The  whole 
procefs  fometimes  occupies  many  days  or  even 
weeks. 

(N)  From  the  peculiar  formation  of  the  nofe 
of  fifties ;  and  from  their  refpiring  by  means  of 
gills,  their  fauces  have  no  connexion  with  any 
nalal  cavity,  or  glottis. 

The  cefophagus  is  of  great  width  in  fifties ;  and 
is  diftiinguiftied  with  difficulty  in  many  cafes  from 
the  fliomach.  Thefe  animals  fwallow  their  food 
whole,  without  fubjefting  it  to  any  maftiication; 
and  if  the  fl:omach  will  not  hold  the  whole,  a  part 
remains  in  the  cefophagus,  until  that,  which  has. 
defcended  lower,  is  digefl:ed.  The  alimentary 
canal  is  generally  very  fliort ;  fometimes  extending 
ftraight  from  the  mouth  to  the  anus  whh.  very 
little  dilatation  j  as  in  the  lamprey  f  Pctromyzon 
mar'mus  J, 
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(O)  The  cruflacea,  and  fome  infeflsj  are  fur- 
nifhed  with  organs  of  maftication  of  fimilar  ftrudure. 
Their  mouth  is  formed  of  two  or  more  pairs  of 
jaws  placed  laterally.  Thefe  move  from  without 
inwards,  and  vice  verffi ;  whereas  thofe  of  red- 
blooded  animals  move  from  above  downwards, 
and  back  again.  The  parts,  which  are  termed 
the  lips  of  infeds,  are  two  bodies ;  of  which  one 
is  placed  above  or  in  front  of  the  jaws,  and  the 
other  below  or  behind  them.  The  palpi  or  feelers 
are  articulated  to  the  jaws.  All  infefts,  which 
have  jaws,  poffefs  the  power  of  mafticating  hard 
animal  and  vegetable  fubftances;  for  thefe  parts 
are  of  a  firm  horny  texture,  and  in  many  cafes  are 
very  large,  when  compared  with  the  fize  of  the 
animal. 

The  locufts  CgrylHJ,  the  dragon-fly  (lihellula), 
the  beetles^  and  particularly  the  lucanus  cervus,  or 
flag-beetle,  and  the  Jiaphylinus  fnaxillofusy  arc  ex- 
amples in  which  the  jaws  are  very  large  and  mani- 
feft,  and  often  poflefs  denticulated  edges.  All  the 
genera  of  the  following  orders  have  jaws  ;  viz.  the 
cokoptera,  orthoptera,  neiiroptera  and  hpienoptera* 
The  infeds  of  the  remaining  orders  derive  their 
nourifliment  chiefly  from  liquids ;  which  they  get 
either  from  animal  or  vegetable  fubftances  by 
means  of  a  fpiral  and  tubular  tongue,  or  a  foft 
probofcis,  (as  in  the  lepidoptera ) ^  with  a  broad 
opening,  admitting  of  extention  and  retra(51ion, 
8  (the 
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j  (the  hmiptera),  or  a  horny  pointed  tube,  contain- 
i  ing  (harp  briftly  bodies  internally  (the  diptera  and 
I  aptcra ). 

The  flomach  of  the  hee  is  a  tranfparent  mem- 
branous bag,  in  which  the  neclar  of  the  flowers  is 
elaborated  and  converted  into  honey.    The  animal 
j  vomits  it  up  from  this  refervoir,  and  depofits  it  in 
the  hive. 

The  ftomach  of  the  crab  and  lohjier  is  a  very 
!  fingular  organ.    It  is  formed  on  a  bony  apparatus, 
i  in  fhort  a  fpecies  of  ikeleton ;  and  does  not  there- 
\  fore  coliapfe  when  empty.    To  certain  parts  of 
i  this  bony  ftrudure,  round  the  pylonus,  the  teeth 
i  are  affixed.    Their  fubflance  is  extremely  hard, 
I  and  their  margin  is  ferrated  or  denticulated :  as 
they  furround  the  tube,  near  the  pylorus,  nothing 
can  pafs  that  opening,  without  being  perfedly  com- 
minuted.   Thefe  bones  and  teeth  are  moved  by 
peculiar  mufcles, 

(P)  In  thofe  mollufca,  which  poffefs  jaws,  thefe 
parts  are  fixed  in  the  flefli  of  the  animal,  as  there  is 
no  head  to  which  they  can  be  articulated.  They  are 
two  in  number  in  the  atttle-fi/h,  are  campofed  of 
a  horny  fubftance,  and  refemble  exactly  the  bill  of 
a  parrot.  They  are  placed  in  the  centre  of  the 
lower  part  of  the  body,  and  are  furrounded  by 
the  tentacula,  which  enable  the  animal  to  attach 
itfelf  to  any  objefts.  By  means  of  thefe  parts,  the 
fhelKfifh,  which  are  taken  for  food,  are  completely 
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triturated.  The  common  fnail  and  Jliig  have  a  finglc 
jaw,  femllunar  in  its  forn^,  and  denticulated.  The 
tritonia  has  two  jaws,  which  adt  like  the  blades  of  a 
pair  of  fciflars.  The  other  mollufca  poffefs  no  or- 
gans of  this  kind  ;  but  have,  in  fome  inftances,  a 
fort  of  probofcis  ;  as  the  buccinum,  murex,  valuta, 
doris,fcyll(2a,  &c. 

In  the  worms,  properly  fo  called,  there  are  fome- 
tlmes  hard  parts  forming  a  kind  of  jaws  or  teeth. 
Thus  in  the  nereis,  the  mouth  polfeffes  feveral  cal- 
careous pieces.  The  aphrodite  (fea-moufe J,  has  a 
probofcis,  furniflied  with  four  teeth,  which  it  c;^n 
extend  and  retract  at  pleafure.  Within  the  mouth 
of  the  leech  are  three  femicircular  projefting  bodies, 
with  a  (harp  denticulated  edge :  by  this  apparatus 
the  animal  inflids  its  wound  of  the  well-known 
peculiar  form  in  the  fkin. 

The  teeth  of  the  echinus,  (fea-hedgehog)  are  of  a 
very  fmgular  arrangement  ;  a  round  opening  is 
left  in  the  (hell  for  the  entrance  of  the  food ;  a 
bony  fl:ru6lure,  on  which  five  teeth  are  placed,  fills 
up  this  aperture  ;  and  as  thefe  parts  are  moved  by- 
numerous  mufcles,  they  form  a  very  complete  or- 
gan of  maftication. 

The  ftomach  of  the  vermes  is,  in  general,  a  mem- 
branous bag  ;  but  in  fome  cafes  its  ftrufture  is 
more  complicated.  In  addition  to  the  inftances 
men;ioned  by  the  author,  we  may'  obferve  that 
the  helix  Jiagnalis,  and  the  onchidia,  have  gizzards. 
The  aplyfia  has  three  ftrong  mufcular  ftomachs, 
2  provided 
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provided  with  pyramidal  bony  procefles.  This 
ftrudlure,  together  with  that  of  the  bulla  Ugnariaj 
and  of  the  lobjier  and  crab,  prefents  a  new  analogy, 
as  CuviER  has  obferved,  between  the  membranes 
of  the  inteftines,  and  the  integuments  of  the  body. 
This  is  particularly  ftrengthened  by  the  annual 
fhedding  of  the  lobfter's  teeth,  when  its  cruftaceous 
covering  falls  off. 
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CHAPTER  Vir. 

ON  THE  INTESTINAL  CANAL. 


(A)  Mammalia. 

§  los.  The  inteftinal  canal  (which  is  the  moft 
common  part  in  the  whole  animal  kingdom  after 
the  flomach),  is  diftinguifhed  in  this  clafs,  by  two 
peculiarities,  which  depend  on  the  mode  of  nur 
trition.  It  is  comparatively  fiiorter  in  carnivorous 
animals,  and  there  is  alfo  in  thefe,  lefs  difference  tq 
external  appearance,  between  the  fmall  and  the 
large  inteftine,  than  in  the  .herbivora.  Yet  thefe 
rules  are  not  without  their  exceptions.  For  the 
feal  has  very  long,  and  the  Jloih  very  fhort  intef- 
tines ;  the  badger,  which  is  not  a  proper  carnivo- 
rous animal,  and  feveral  true  herbivora,  as,  for 
inftance,  the  rell-moufe  ( glis  efculmtus ),  have  no 
diftinftion  between  the  large  and  fmall  inteftine, 
&c.    (See  note  (A)  at  the  end  of  the  chapter). 

§  109.  The  valvule  conniventes  of  the  fmall 
inteftine  are  more  faintly  marked  in  moft  mamr 
malia  than  in  man ;  in  fome  indeed  they  do  not 
exift  at  all,  and  this  happens  both  in  carnivorous 

and 
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and  herbivorous  animals.  In  the  cetacea,  on  the 
contrary,  the  internal  furface  of  the  inteftines  has 
longitudinal  folds  of  a  zig-zag  appearance. 

The  pofleffion  of  a  villous  coat  for  the  abforption 
of  the  chyle  conftantly  diftinguifhes  the  fmall  from 
the  large  inteftlne,  which  feems  to  be  merely 
deftined  for  the  reception  of  the  faeces.  The  villi 
are  remarkably  long  and  numerous  in  the  bear  *. 

The  Fallopian  valve  ( valviila  coUJ  is  wanting  in 
a  few  animals  only  of  this  clafs,  as,  fpr  inftance, 
in  the  hedgehog 

%  no.  There  is  great  variety  with  refped  to 
the  cpecum  in  this  order,  even  in  the  different 
fpecies  of  the  fame  genus.  Many,  particularly  of 
the  carnivora^  have  none ;  it  is  alfo  wanting  in 
fome  herbivora,  as  the  rell-moufs  In  others  of  the 
latter  defcription,  it  is  often  of  enormous  fize. 
Thus  in  the  hare  and  rabbit  it  is  longer  than  the 
whole  animal,  and  furnilhed  internally  with  a  pecu- 
liar fpiral  valve.    The  marmot  of  the  cape  has  firfl 


*  There  is  an  account  of  the  ftrudlure  of  this  villous 
coat,  in  feveral  fpecies  of  all  the  four  claflcs  of  red-blooded 
animals,  in  R.  A.  Hf.dwig's  Dlfquifitw  Ampnllularum  Lit' 
herliihriii,  Lipf.  1797,  4C0.  and  in  K.  A.  Rudolphi's  jinato- 
ni'ico  Physiological  Tranfacllons,  in  German,  p.  41. 

'  RotDERER  gives  ain  accurate  defcription  of  this  valve  in 
our  domeftic  animals,  "  De  Falvula,  colt."  Argent,  1768,  410, 
p.  46. 

a  large 
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a  large  caecum,  and  then,  further  on,  two  other 
conical  blind  appendices. 

The  appendkula  'vcrmiformis  is  wanting  in  many 
mammalia  ;  even  in  feme  of  the  fimiai.  (See  note 
(B)  at  the  end  of  the  chapter.) 

§  III.  In  mod  herbivorous  animals  of  this 
clafs,  the  colon  is  large,  long,  and  divided  into 
cellular  compartments.  This  is  remarkably  the 
cafe  with  the  elephant  and  horfe.  The  large  in- 
teftine  of  the  latter  is  24  feet  long  ;  while,  on  the 
contrary,  in  a  moderate  fized  dog  it  is  about  fix 
or  eight  inches.  The  reftuni  of  the  latter  has 
ftrong  tranfverfe  folds  which  contract  it,  and  ren- 
der the  evacuation  of  the  faeces  difficult. 

In  a  few  inftances,  as  the  beaver  and  Jloth^  the 
reftum  and  urethra  have  a  common  termination, 
■which  may  be  compared  to  the  cloaca  of  birds  % 

This 


'  As  we  have  fpoken  above  of  tlie  bezoars  and  other  con- 
cretions formed  in  the  ftomach,  we  muft  here  take  notice  of 
the  inteftinal  ftones,  which  occafionally  occur  in  hprles,  and 
of  the  valuable  fecal  concretions  of  the  pikeheaded  whale  or 
cachalot.    (Phyfeter  Macrocephahs ) . 

The  former  are  commonly  of  a  yellowifh  grey  colour ;  of 
-a  globular  form,  ftiining  externally,  but  of  a  dead  and  earthy 
appearance  in  their  fradlure  ;  not  very  hard ;  and  in  their 
average  fize  about  equal  to  a  billiard  ball;  although 
they  have  been  found  as  large  as  a  man's  head  :  all  thefe 
external  charafters  vary  indeed  confiderably.    The  moft 

remarkable 
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This  fimilaritv  is  however  the  moft  ftriking  ia 
the  cloaca  of  the  ormithorhynchus.  (Home  in 
the  Philof.  Tranf.  for  1802,  pL  i.) 

(B)  Birds. 


remarkable  circumflance  relating  to  them,  is  their  compofi- 
tion;  according  to  Fourcroy  and  Bartholbi  they  confift 
in  the  proportion  of  one  half,  of  phofphate  or  magnefia. 
They  are  often  found  in  millers'  horfes,  which  have  been 
fed  for  a  long  time  with  bran  and  mill-dull ;  there  is  ufually 
only  one,  but  fometimes  more  ;  they  are  moft  frequent  in 
the  colon,  and  have  very  feldom  been  found  in  the  ftomach 
(at  leaft  of  the  fame  fort,  which  has  been  now  defcribed). 
They  are  not  difcovered  in  general  until  the  death  of  the 
animal.  But  I  find  an  inftance,  in  the  "  Epljlolce  de  Re  Numif- 
maticd  adZ.  GoEzioM,  of  a  horfe,  which  voided  a  ftone  of 
the  above-mentioned  kind,  as  large  as  a  hen's  egg,  every 
month  with  his  fasces. 

A  fpecies  of  globular  concretions,  very  diflterent  from  thefe 
inteftinal  ftones,  is  occafionally  found  in  tlie  colon,  and 
cjECum  of  the  hor/e.  It  is  compofed  of  fine  vegetable  fibres, 
and  refembles,  on  the  firfl:  view,  the  balls  of  the  chamois,  (fee 
note  17,  §  89).  Hence  Lafgsse,  who  has  defcribed  and 
delineated  them,  calls  them  agagroJ>Ua,  by  way  of  diftinftion 
from  the  true  inteftinal  ftones,  which  he  terms  bezoar  equ'tnumy 
fee  his  *'  Cours  d'  Hlppiatr'tque p.  15B.  tab.  51.  Like  the 
balls  of  the  chamois,  they  are  much  lighter  than  inteftinal 
ftones;  and  two  of  them  are  not  tmfrequently  found  together, 
one  being  inclofed  within  the  other. 

The  fecal  indurations  of  the  cachalot  form  the  valuable 
fubftance,  known  by  the  name  of  ambergris,  which  was  for- 
merly confidered  as  an  animal  excrement,  but  has  been  fup- 
pofed  latterly  by  fome  to  be  a  foftlle  fubftance,  by  others  to 
be  a  vegetable  refin  :  its  aninal  origin  is  now  placed  beyond 
all  doubt.  Sir  Jos.  Banks  informed  me,  fome  time  ago, 
fhat,  according  to  what  he  could  learn  from  the  Englifli 

South- 
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(B)  Birds, 

S  1^2.  The  alimentary  canal,  in  this  clafs,  J6 
much  fhorter  than  in  the  mammalia ;  it  is  alfo  gcr 
nerally  fhorter  in  carnivorous  birds  than  in  fuch  as 
derive  their  food  from  the  vegetable  kingdom. 
There  is  hardly  any  perceptible  external  difference 
between  the  large  and  fmall  intefline  j  indeed,  the 
commencement  of  the  canal  is  often  larger  than  the 
termination. 

§  113,  Mofl  birds  have  two  cscca,  which  are  of 
confiderable  length  in  fome  fpecies  of  the  gallina- 
ceous and  aquatic  bird?.  They  are  charafterized 
in  the  oftrich  \  by  a  remarkable  fpiral  valve.  Some 
few  aquatic  birds  have  only  a  fmgle  caecum ;  and 
fome,  particularly  among  the  birds  of  prey,  want  it 
ejuirely. 

§  114.  The  reclum  ends  in  a  part  called  the 
cloaca ;  which  is  an  expanded  portion,  containing 


South  Sea  whalers,  the  freccs  of  the  cachalot,  which  are 
nearly  fluid  in  a  healthy  ftate,  are  liardened  into  this  amber- 
o-ris,  by  a  kind  of  condipation  ;  hence,  it  is  only  found  in 
weak  and  cKhaufled  animals ;  and  the  firmeft  and  moll  va- 
luable, comes  from  fuch  as  fcem  to  have  died  of  the  com- 
plaint, which  it  has  occafioned. 
•3  See  Vai-isnicRI,  /Imitom  of  the  OJlrich,  tab.  2. 

the 
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the  terminations  of  the  ureters,  the  genital  organs, 
and  the  bur/a  Fab  rich.  This  latter  part  varies  in 
form  in  the  different  fpecies,  being  oval,  or  elon- 
gated, ice. ;  it  is  largefl:  in  young  birds,  and  is  fo 
^contra(^ed  in  older  ones,  that  it  will  hardly  hold  a 
millet-feed^  in  an  old  cock.  (For  a  further  ac- 
count of  it,  fee  note  (C)  at  the  end  of  the  chapter)* 

(C)  Amphibia. 

§  115.  We  fhall  take  only  one  fpecies  of  each 
of  the  two  chief  divifions  of  this  clafs,  by  way  of 
examples. 

.  The  inteftinal  canal  of  the  hawkfblll  turtle  f  tef 
tudo  carettaj,  is  five  times  as  long  as  the  whole 
animal ;  tlie  fmall  inteftine,  as  it  is  called,  is  larger 
than  the  fhort  portion  of  large  inteftine.  Both 
portions  have  longitudinal  ^  folds  internally,  and 
are  covered  with  an  abundance  of  mucus (which 
is  the  cafe  in  the  whole  clafs). 


*  De  Graaf,  De  Mul'urum  Organls  General.  Inferv'tentllut , 
tab.  17.  ;  and  G.  G.  Tann^nberg,  Spldleg.  Obferv.  circa 
Partes  Genital.  I^'iafculas  AviutUy  Gbct.  i'i'^^),  ^to  tab.  2  and  3. 

'  I  found  thei'e  fi)lds,  fo  large  and  numerous  in  the  reflum, 
that  a  tranfvere  fctition  of  the  gut,  prcfcnted  the  appearance 
of  a  broad  radiated  ring. 

*  That  portion  of  the  fmall  inteftinc,  which  corrcfponds 
to  the  jejunum,  was  befct,  in  the  animal  wlilch  I  difTe^ed, 
■with  innumerable  fmall  procelTes,  like  the  appendku'e  epiplotca^ 
which  are  oecafionally  found  in  fome  mammalia. 
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§1x6.  In  the  coluber  natrix,  the  whole  length 
of  the  inteftinal  canal  does  not  equal  that  of  the 
animal.  'J'he  fmall  inteftine  forms  a  very  con fider- 
able  fallopian  valve,  by  a  prolongation  at  its  en- 
trance into  the  large.  The  termination  of  the  fmall, 
as  well  as  the  large  inteftine,  the  ftomach,  and 
ccfophagus  (which  is  one-third  of  the  length  of  the 
whole  animal)  have  longitudinal  folds '  internally. 

(D)  Fishes. 

§  117.  The  inteftinal  canal  of  this  clafs,  with  a 
Tery  few  exceptions,  is  extremely  fhort.  In  fome, 
as  the  torpedo^,  it  is  only  half  as  long  as  the  fto- 
mach. However,  the  paffage  of  the  chyle,  and 
afterwards  of  the  fseces,  through  the  inteftine,  is 
lengthened  in  this,  and  fome  other  cartilaginous 
fifties,  by  a  fpiral  valve  ^  *. 


See  Charas,  Nouvelhs  Experiences  fur  la  Vipere.  Par. 
1672,  8vo.  ;  and  Tyson's  jljiatomy  of  a  Rattlefnake.  Philof. 
Tranf.  vol.  13,  No.  J44. 

■*  LoRENziKi,  "  Obfervai'tons  relating  to  the  TorpeJoy"  in 
Italian.    Flor.  1678,  4to.  tab.  2. 

'  It  is  delineated,  from  another  fpecies  of  ray,  by  Swam- 
MERDAM,  in  the  4th  edition  of  Bartholin's  /Inaiamy.  Lugd. 
Bat.  1673,  p.  297;  which  contains  much  valuable  informa- 
tion in  zootomy.  Perrault  has  reprefentcd  it  in  a fharky 
FJfa'ts  de  Phyfique,  v.  3. 

*  For  an  account  of  the  ftruflure  of  the  coats  of  the  ali- 
mentary canal,  fee  note  (D)  at  the  end  of  the  chapter. 

§  118. 
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§  1 1 8.  The  appendices  pjloricaSy  (which  are  found 
in  ull  fiflies,  with  a.  very  few  exceptions,  as  the  pike) 
fometimes  open  at  the  lower  orifice  of  the  {tomach, 
but  generally  at  the  commencement  of  the  inteftinal 
canal,  and  fecrete  a  fluid,  which  feems  to  have  con- 
fiderable  influence  on  the  bufinefs  of  digeftion  and 
chylification '°,  which-  is  performed  in  thefe  animals 
in  a  very  fhort  time.  They  have  generally  the  ap- 
pearance of  fraall  blind  appendices and  their 
number  varies  in  the  different  fpecies,  from  one  to 
.feveral  hundreds.  In  fome  cartilaginous  fiflies,  they 
^re,  as  it  were,  confolidated  into  a  glandular  body", 
which  has  been  compared  to  the  pancreas  of  warm* 
blooded  animals. 


(E)  Insects. 

§ ;  1 19.  Similar  blind  appendices  ( vafa  varicofa 
of  Swammerdam),  are  found  on  the  fliort  alimen- 


^  The  leading  v/ork,  on  this  fubjcift,  is  very  rare,  "  Part 
altera  Obferv.  Anat.  Collegti privati ,  Am/lelod."  which  was  pro- 
duced almofh  entirely  by  Swammerdam. 

In  fome,  as  the  Burbot,  they  appear  almoft  like  a  fin- 
ger. Hence  the  part  has  been  called  the  Inrbot's  hand  or 
foot.  See  Chr.  Encelius,  De  Re  Metaincd.  Frijncof.  1551, 
P-  241  ;  which  contains,  I  believe,  the  firft  delineation  of  the 
part. 

"  The  confequencesr  which  may  be  drawn  from  this  cir- 
cumftance,  cowards  the  elucidation  of  the  bufmefs  of  fecre- 
tlon,  have  been  already  pointed  out  in  my  Injlt.  tlM. 
p.  367, 


tary 
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tary  canal  of  feveral  infedls  ;  which  is  particularly 
diflinguifhed  from  that  of  red-blooded  animals,  by 
the  want  of  mefentery  '\ 

(F)  Vermes. 

S  1 20.    Several  mollufcd  have  thefe  appendices 
on  both  fides  of  their  fhort  inteftinal  tube,  viz.  the 
aphrodite  aculeata.    Thofe  teftacea,  which  remain 
fixed  in  one  fituation,  have  a  fhorter  and  more 
fimple  inteflinal  canal  than  thofe  which  have  the 
•power  of  locomotion.    The  reftum,  according  to 
•PoLi,  paffes  direftly  through  the  heart  in  moft  of 
the  bivalves.    In  the  Aug  (Umax as  well  as  in  the 
finiilar  animal,  which  inhabits  a  fhell  (helix J,  the 
redum  opens  on  the  front  of  the  limbus,  clofe  to  the 
air-hole.    The  leech  can  hardly  be  faid  to  poflefs 
an  inteftine ;  yet  it  has  ah  anus  at  the  end  of  the 
tail,  from  which  fome  little  fecal  matter  is  dif- 
charged,  moft  of  this  being  evacuated  by  the  mouth. 
The  armed  polypes  have  no  opening  of  this  kind  *. 


Some  zootomifts  have  confidered  thefe  as  fmall  intef-i 
tines  ;  others  as  biliary  duds;  and  others  as  ladleal  veflels. 

On  this  fubjeftj  as  well  as  on  feveral  of  the  following 
chapters,  the  references  contained  in  the  notes  to  the  \  06th 
and  107th  paragraphs,  may  be  confulted. 

•  For  a  further  account  of  the  alimentary  canal,  in  the 
lower  orders,  fee  note  (E)  at  the  end  of  the  chapter. 

Additional 
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Additional  Notes  to  the  Seventh  Chapter. 

(A)  In  confidering  the  proportionate  lengths  of 
the  inteftinal  canal,  and  the  relation  which  thefe 
bear  to  the  kind  of  food,  on  which  the  animal  fub- 
/ifts,  many  circumftances  muft  be  taken  into  the 
account,  befides  the  mere  meafure  of  the  inteftine. 
Valvular  projeftions  of  the  internal  membrane; 
■dilatations  of  particular  parts  of  the  canal ;  and  a 
large  general  diameter,  compenfate  for  ftiortnefs  of 
the  inteftine ;  and  vice  verfa.  The  ftru£lure  of  the 
ftomach  muft:  alfo  be  confidered  ;  as,  whether  it  is 
formed  of  more  than  one  cavity ;  whether  the 
ioefophagus  and  inteftine  communicate  with  it  in 
fuch  a  manner,  as  to  favour  a  fpeedy  tranfmiffion 
of  the  food ;  or,  whether  there  are  cul  de  facs, 
which  retain  the  aliment  for  a  long  time  in  the 
cavity.    The  formation  of  the  jaws  and  teeth,  and 
the  more  or  lefs  perfed  trituration  and  comminu- 
tion, which  the  food  experiences  in  the  mouth,  muft: 
likewife  be  viewed  in  connexion  with  the  length 
and  ftrufture  of  the  alimentary  canal. 

The  whole  length  of  the  canal  is  greater  in  the 

mammalia  than  in  the  other  clafles.    If  diminifties 

fucceflively,  as  we  trace  it  in  birds,  reptiles,  and 
fjhes,  being  ftiorter  than  the  body  in  fome  of  ' the 

latter  animals,  which  is  never  the  cafe  in  the  three 

firft  clalTes. 

N  In 
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In  omnivorous  animals,  the  length  of  the  Canal 
holds  a  middle  rank  between  thofe  which  feed  on 
flefh,  and  fuch  as  take  vegetable  food.  Thus,  in 
the  rat,  its  proportion  to  the  body  is  as  8  to  i  ;  in 
the  pig  13  to  I ;  in  m^n  6  or  7  to  i.  The  dim!- 
nution  in  length,  in  the  latter  cafe,  is  compenfated 
by  other  circumftances,  viz.  the  numerous  valvules 
conniventes,  and  the  preparation  which  the  food 
undergoes,  by  the  art  of  cookery. 

In  carnivorous  animals,  every  circumftance  con- 
curs, to  accelerate  the  palfage  of  the  alimentary 
matter.  It  receives  no  maftication ;  it  is  retained 
for  a  very  fhort  time  in  the  ftomach  ;  the  inteftine 
has  no  folds  or  valves ;  it  is  fmall  in  diameter ; 
and  the  whole  canal,  when  compared  to  the  body, 
is  extremely  fliort,  being  3  or  5  to  i. 

The  ruminating  animals  prefent  the  oppofite 
ftruflure.  The  food  undergoes  a  double  maftica- 
tion, and  pafTes  through  the  various  cavities  of  a  | 
complicated  ftomach.  The  inteflines  are  very  long; 
27  times  the  length  of  the  body  in  the  ram.  Hence 
the  large  inteftines  are  not  dilated,  or  cellular  j 
nor  is  there  a  cascum.  The  folipeda  have  not  fuch 
a  length  of  canal,  nor  is  their  ftomach  complicated ; 
but  the  large  inteftines  are  enormous,  and  dilated 
into  facculi :  and  the  CcECum  is  of  a  vaft  lize;  equal, 
indeed,  to  the  ftomach.  The  rodentia,  which  live 
on  vegetables,  have  a  very  large  cascum,  and  a  ca- 
nal 12  or  16  times  as  long  as  the  body.  In  thej 
raty  which  can  take  animal,  as  well  as  vegetable 

9  food. 


ON  THE  INTESTINAL  CANAL.  179 

food,  the  canal  is  fliorter  than  in  the  other  ro- 
dentia. 

There  are  fome  exceptions  to  the  rule,  which  we 
have  juft  mentioned,  refpefting  the  length  of  the 
canal  in  carnivorous  and  herbivorous  animals.  The 
feaU  which  takes  animal  food,  has  very  long  intef- 
tines :  the  fea-otter  refembles  it  in  this  refpeft,  and 
■  differs  therein  moft  remarkably  from  the  common 
otter,  which  refembles  other  carnivorous  animals 
in  the  fhortnefs  of  its  inteftinal  tube.  The  length 
of  canal  in  the  former,  is  twelve  times  that  of  the 
animal ;  and  only  three  times  and  a  quarter  in  thd 
latter.  (Home,  in  the  Philof.  Tranf.  1799,  part  2.) 
Whales  have  likewife  a  longer  canal  than  other  car- 
nivorous mammalia ;  their  ftomach  is  complicated, 
and  the  inrefline  has  longitudinal  folds.  It  feems, 
therefore,  that  a  confiderable  length  of  inteftinal 
canal  is  found  in  all  mammalia,  which  live  much  in 
the  water,  although  they  are  carnivorous. 

The  -plantigrade  animals,  which  have  carnivorous 
teeth,  but  feed  equally  well  on  vegetables,  have  a 
long  canal :  but  it  is  very  narrow,  and  poffeffes  no 
csecum,  nor  diftindlion  of  large  inteftine. 

A  fpecies  of  bat  ( vefpertilio  nod:ula J,  feems  to 
have  the  fhortefl:  inteftinal  canal  of  any  mammalia  : 
it  is  only  twice  the  length  of  the  animal's  body. 
On  the  contrary,  the  roujfette  (vefp.  vampyms 
Linn,  caninus  Blum.)  which  lives  entirely  on 
vegetables,  has  it  feven  times  as  long. 

A  remarkable  difference  is  obferved,  in  the  length 
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of  the  canal  between  the  wild  and  domefUcated 
breeds  of  the  fame  fpecies.  In  the  wild  boar  the 
inteftines  are  to  the  body  as  nine  to  one ;  in  the 
tame  animal,  thefe  proportions  are  as  thirteen  to 
one.  In  the  domefiic  cat,  five  to  one  ;  in  the  luild 
cat,  three  to  one.  In  the  bull  twenty-two  to  one  ; 
in  the  buffalo,  twelve  to  one,  They  are,  on  the 
contrary,  longer  in  the  wild  than  in  the  tame 
rabbit  ;  the  proportions  in  the  former  being  eleven  j 
and  in  the  latter  nine  to  one. 

The  proportion  of  the  inteflinal  canal  to  the 
length  of  the  body  in  birds,  is  as  two,  three,  four, 
or  five  to  one.  It  is  not  always  longeft  and  largeft 
in  the  graminivorous  fpecies  j  as  many  pifcivorous 
birds  have  it  equally  long. 

It  is  hardly  twice  the  length  of  [the  body  in 
many  reptiles  ;  and  not  fo  much  in  the  frsg,  al- 
though it  is  nine  times  as  long  as  the  fpace  between 
the  mouth  and  the  anus  in  the  tadpole. 

The  alimentary  canal  of  fome  fiflies,  is  continued 
ftraight  from  the  mouth  to  the  anus,  and  does  not 
therefore  equal  the  length  of  the  body.  The 
lamprey,  j^ate,  and  Jhark  are  thus  circumftanced. 

(B)  Mod  of  the  animals,  which  have  a  vertebral 
column,  have  the  inteftine  divided  into  two  parts  ; 
viz.  the  large  and  fmall.  The  latter  is  commonly 
the  longeft,  fmalleft  in  its  diameter,  and  villous  on 
its  internal  furface.  The  former  is  often  thicker  in 
its  coats,  and  very  rarely  villous.  In  thofe  mam- 
malia, 
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malia,  which  have  this  diftinaion,  the  reparation  is 
marked  by  one  or  more  appendages,  which  have 
the  name  of  caciim  when  large,  of  vermiform  appen- 
dix when  flender.  Man^  the  orang-cutang^  and  the 
phafcolome  (a  fpecies  of  rat  having  an  abdominal 
pouch,  from  New  Holland,)  are  the  only  animals, 
which  have  both  ccECum  and  appendix.  The  orjii- 
ihorhynchus  hyfirix  has  an  appendix  only:  and 
moft  other  mammalia  have  only  a  cascura.  All 
the  fimia,  except  the  orang-outang,  ^SiVt  2.  Q?e.ZMm^ 
like  that  of  man,  but  want  the  appendix  vermi- 
formis. 

Several  poffef?  neither  csecum  nor  appendix, 
as  the  edentata^  (except  the  proper  ant-eaters )  ;  the 
iardigrada,  the  bats^  the  plaijtigrada,  except  the 
ichneumon,  the  mttjlela^  and  the  7n)'oxi  (dormice) ; 
anci  the  cetacea. 

A  vahula  coli  fliews  the  diftindlion  between  the 
large  and  fmall  intelline,  where  the  coecuni  is  want- 
ing :  as  in  the 7?^?//^  and  annadillo.  When  this  dif- 
tindlion  does  not  exift,  the  large  inteftine  is  cha- 
raflerlfed  by  the  want  of  villi,  by  a  greater  thick- 
nefs  of  its  coats,  and  particularly  by  a  ftrong  layer 
of  longitudinal  mufcular  fibres. 

In  animals,  which  have  a  coecum,  this  part  ap- 
pears to  be  merely  a  prolongation  of  the  large  in- 
teftine below  the  termination  of  the  fmall.  Yet 
in  fome  cafes,  the  large  inteftine  retains  only  for  a 
Ihort  fpace,  the  fame  ftrudure,  which  the  coecum 
poflefled,  as  in  the  flying  lemur  (galeopUbccusj),  the 
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opojfum,  mofl:  of  the  rodenlia  and  ruminatiiia.  In 
the  herbivorous  mammalia,  the  caecum  is  generally 
large  and  cellular  ;  and  it  is  even  fo  in  omnivorous 
animals,  as  in  ??ian,  in  the  genus  fimia,  and  k?nur. 
In  the  ruminantia,  where  the  ftomach  is  very  com- 
plicated, the  caecum  is  of  a  moderate  fize,  and  uni- 
form. It  is  large  and  cellular  in  the  Jlying  lemur, 
and  opojjiun,  which  are  fuppofed  to  live  much  on 
animal  fubftances. 

The  cascum  of  the  true  carnivorous  mammalia 
is  conftantly  fmall,  and  uniform  in  its  cavity ;  and 
the  reft  of  the  large  intefline  has  the  fame  cha- 
radlers.  The  large  inteftine  of  the  herbivora  is 
cellular  ;  excepting  the  ruminantia,  and  fome  of 
the  rodentia. 

It  may  therefore  be  ftated  as  a  general  rule,  that 
the  exiftence  of  a  large  cascum  (hews  that  the 
animal  feeds  on  vegetables :  and  that  carnivorous 
mammalia  have  either  none,  or  a  very  fmall 
one. 

The  ornithorhynchus  paradoxus  and  hyjlr'ix  have 
the  end  of  the  reftum  forming  a  cloaca  as  in  birds. 
The  urinary  bladder  opens  into  this  part.  The 
penis  of  the  male  is  contained  within  it ;  and  the 
horns  of  the  uterus  open  into  it  in  the  female. 
Home  in  the  Philof.  Tranf.  1802,  pt.  i.  of  the 
0.  paradoxus,  pt.  2.  of  the  o.hyjlrix. 

(C)  The  biP'fa  Fabricii  is  an  oval  membranous 
bag )  fituated  at  the  upper  or  back  part  of  the 
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cloaca,  into  which  it  opens  by  a  flit-fhaped  aperture. 
Its  fize  is  proportionate  to  that  of  the  animal ;  be- 
ing one  inch  and  a  quarter  long  in  the  goofe,  and 
half  an  inch  broad  :  and  about  a  quarter  of  an  inch 
in  length  in  the  fparrow.  According  to  the  accu- 
rate obfervations  of  Mr.  Macartney,  its  coats  con- 
tain numerous  glandular  bodies,  which  furnifli  a 
mucous  fecretion.  (Article  Birds  in  Rees's  Cy- 
clopasdia). 

.  (D)  In  the  flru£ture  and  formation  of  the  coats 
of  the  inteftinal  canal,  there  are  not  many  diffe- 
rences in  the  mammalia.  True  valvule  conniventes 
feem  peculiar  to  man  and  the  monkeys.  But  the 
internal  furface  of  the  inteftine  is  always  villous, 
and  generally  deferves  that  appellation  more  than 
in  the  human  fubje6>.  Some  of  the  carnivora,  as 
the  dog^  have  very  long  villi :  and  this  clafs  has  in 
general  more  mufcular  inteftines.  A  confiderable 
number  of  mucous  glands  is  found  near  their 
caecum,  when  they  have  one.  But  the  feal  has 
thefe  glands  in  greatefl:  number,  and  moft  diftind. 
They  form,  in  that  animal,  a  regular  and  unbroken 
feries  through  the  whole  length  of  the  lower  por- 
tion of  the  fmall  inteftine  j  and  are  very  vifible 
on  account  of  their  colour. 

The  villous  coat  of  the  inteftine  forms  numerous 
oTDlong  proceffes  in  the  rimioceros.  (Philof.  Tranf. 
ji8oi.  pt.  I.) 

■         .  N  4  The 
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The  villi  in  the  ("mall  inieftine  of  birds  are  remark- 
ably long,  numerous  and  elegant.  They  are  mofl;  dif- 
tinft,  and  clearly  developed  in  the  graminivorous 
birds.  In  the  ojirich  they  are  rather  flat  thin  lamins; 
than  villi ;  but  at  t!ie  fame  time  long  and  numerous, 
fo  as  to  prefent  a  very  elegant  ftrudlure.  The 
large  inteftine  of  birds  is  uniform  on  its  furface ; 
but  the  oJlrich  prefents  a  very  remarkable  devia- 
tion, for  its  large  inteftines,  which  are  very  long, 
have  numerous  tranfverfe  folds  like  the  valvulse 
conniventes  of  man. 

The  inteftine  of  the  turtle  is  covered  with  innumer- 
able thin  longitudinal  procefles,  lying  clofe  together, 
and  increafing  the  furface  of  the  gut  to  a  vaft  extent. 
Thefe  are  moft  numerous  in  the  upper  part  of  the 
inteftine,  and  gradually  diminifti  in  number  below, 
until  they  ceafe  altogether.  In  this  refpe^l  they 
refemble  the  valvulas  conniventes  of  man ;  and 
the  villi  "of  all  animals.  -For  thefe  ftru6tures  are 
always  moft  diftinft  at  the  commencement  of  the 
canal,  where  abforption  of  the  chyle  goes  on  to 
the  greateft  extent.  As  the  alimentary  matter  be- 
comes deprived  more  and  more  of  its  nutritious 
parts,  as  it  defcends  in  the  inteftine,  a  lefs  com- 
plicated apparatus  for  abforption  exifts  in  the 
lower  part  of  the  canal,  and  is  fufficient  for  taking 
up  the  fmnll  remains  of  really  nutritious  parts. 
This  circumftance  is  illuftrated  in  the  longitudinal 
folds  of  the  cetaceous  animals.  At  the  commence- 
ment 
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I  ment  of  the  inteftine,  there  are  four  or  five  of 
I  thefe:  at  different  diflances  we  meet  with  four, 
I  three,  two,  one,  and  laftly  the  furface  is  completely 
uniform. 

(E)  As  the  part  of  his  work,  which  the  author 
has  devoted  to  the  alimentary  canal  of  the  lower 
I   orders  of  animals,  is  very  fliort,  and  as  the  fubjed 
i   is  interefling  in  many  points  of  view,  it  feems  right 
to  fubjoin  a  fomewhat  more  ample  account. 

The  fimple  globular  hydatid,  which  is  frequent- 
ly found  in  the  different  vifcera,  both  of  man  and 
quadrupeds,  has  been  fuppofed  by  fome  to  be  an 
animal  confifting  entjrely  of  a  ftomach.  Doubts, 
however,  have  lately  been  raifed,  whether  or  no 
this  be  really  an  animal.  The  reader,  who  wifhes 
to  fee  the  arguments  on  both  fides  of  the  queftion, 
may  confult  the  "  Obfervations  on  the  Manner  in 
which  Hydatids  grow  and  multiply  in  the  Human 
Body''  by  J.  Hunter,  M.  D.  in  the  ift  vol.  of 
the  Tranfadio7is  of  a  Society  for  the  Improvement  of 
Medical  and  Chururgical  Knowledge  ;  and  the  note 
to  the  8  2d  paragraph  of  this  work.  Even  if  it  were 
allowed  that  thefe  bags  are  animals,  it  does  not 
follow  that  their  cavity  is  a  ftomach  ;  and  the 
attachment  of  the  young  to  the  fides  would  rather 
juftify  us  in  confidering  it  as  the  organ  of  genera^, 
i  tion. 

The  hydatid,  which  is  more  frequently  found  in 

animalsj 
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animals ;  which  pofleflfes  a  head  and  mouth  like  the 
taenia,  enabling  it  to  attach  itfelf  to  parts,  and 
which  can  be  feen  to  move  when  placed  in  warm- 
water,  is  generally  allowed  to  pollefs  an  inde- 
pendent vitality.  But  whether  the  bag  of  water, 
which  forms  its  body,  be  a  ftomach,  is  certainly 
doubtful. 

The  moft  fimple  form  of  an  alimentary  cavity 
exifts  in  the  common  frefli- water  polype  (hydra). 
It  appears  to  be  excavated  in  the  fubftance  of  the 
body,  and  has  a  fmgle  opening,  fituated  in  the 
centre  of  the  fpace  furrounded  by  the  tentacula. 
The  nutritive  matter  foaks  immediately  into  the 
body,  and  imparts  its  colour  to  the  animal. 

The  large  mafles  of  gelatine,  called  medufa, 
which  refemble  in  form  mulhrooms,  and  are  found 
floating  in  the  fea ;  have  a  fomewhat  fimilar  ftruc- 
ture.  A  ftomach  is  hollowed  out  in  the  pedicle  j 
and  veflels,  commencing  from'  its  cavity,  convey 
the  nutritious  fluid  over  the  body.  Sometimes  the 
ftomach  has  a  fimple  opening  :  in  other  cafes  there 
are  branching  tentacula,  on  which  canals  commence 
by  open  orifices;  thefe  unite  together  to  form 
larger  tubes,  and  the  fucceflive  union  of  thefe 
veflels  forms  at  laft  four  trunks,  which  open  into 
the  ftomach,  and  convey  the  food  into  that  cavity. 
This  very  Angular  ftrudure  conftitutes  a  remarka- 
ble anajogy  to  the  roots  of  trees ;  and  Cuvier  has 
formed  a  new  genus  under  an  appellation  derived 

from 
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,from  this  comparifon ;  viz.  the  rhizojlovia,  from 
'^i^n  a  root,  and  ro/tAa  a  mouth. 

The  ftar-fifh  (afterias)  has  a  membranous 
cavity  in  the  centre  of  its  body,  communicating 
externally  by  a  fingle  opening.  Two  canals  ex- 
tend from  this  into  each  of  the  branches,  or  as 
they  fometimes  called  the  fingers  of  the  animal, 
where  they  lubdivide,  and  form  numerous  blind 
proceffes. 

The  tape-worm  ftania )  has  a  fmall  canal  run- 
ning on  each  fide  of  its  body  :  the  two  tubes  are 
joined  together  by  tranfverfe  productions  at  each 
joint. 

The  afcaris  lumbricoides  (round-worm)  has  a  fim- 
pie  canal  running  from  one  extremity  of  the  body 
to  the  other. 

The  leech  ( hiriido  fanguifuga  or  medic'malis )  has 
a  fhort  cefophagus  and  a  very  large  ftomach,  divided 
by  numerous  membranous  fepta,  which  are  perfo- 
rated in  the  centre.  It  has  been  generally  fu'p- 
pofed  that  this  animal  has  no  anus;  but  Cuvier 
fays,  that  it  poffelTes  a  very  fmall  one.  {Lemons 
d'Anat.  Comp.  tom.^4.  p.  141.) :  Dcjmeril,  on 
the  contrary,  denies  its  exiftence.  (Zoologie  Ana- 
tique,  p.  298.) 

The  common  earth-worm  (hunbricus  terrejlris ) 
has  a  long  canal,  divided  by  feveral  partitions. 

The  aphrodite  aculeata  has  an  intefline  running 
according  to  the  length  of  the  body,  and  fending 

off 
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off  on  each  fide  feveral  blind  procefles,  which  en- 
large at  their  termination. 

In  the  proper  moUufca,  befides  the  floniach, 
which  has  been  already  noticed  there,  is  an  intef- 
tine,  feldom  of  confiderable  length,  making  fome 
turns  in  its  courfe :  It  pafles  in  all  the  acephalous 
moUufca  through  the  heart. 

The  inteflinal  canal  of  infers  varies  very  much 
in  the  different  genera  and  fpecies.  It  may  be 
ftated  on  the  whole,  that  a  long  and  complicated 
inteflinal  tube,  denotes  that  the  infecl  feeds  on 
vegetables  ;  while  the  contrary  charaders  indicate 
animal  food. 

Great  difference  is  found,  in  fome  inftances, 
between  the  larva,  and  the  perfeft  infed.  The 
voracious  larvse  of  beetles,  (fcarabcei J ,  and  but- 
terflies, have  inteftines  ten  times  as  large  as 
the  winged  infedts,  which  are  produced  from 
them. 

In  the  dragon-fly  (libelluta ),  which  is  very  carni- 
vorous, the  inteftine  is  not  longer  than  the  body. 
There  is  a  fmall  but  mufcular  ftomach. 

The  orthoptera,  (which  clafs  contains  the  locufts, 
&c.,  well  known  for  their  deftruftive  powers,) 
have  a  long  and  complicated  alimentary  appa- 
ratus. They  have  firft  a  membranous  ftomach. 
This  is  fucceeded  by  another  cavity  covered  in- 
ternally with  fcales  or  teeth,  and  poffeffmg  a  very 
thick  mufcular  coat  j   in  flio^t,  a  true  gizzard. 

Round 
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jRoxind  the  end  of  this  the  cascal  proceffes  are 
^attached.  There  is,  laflly,  an  inteftinal  canal 
differing  in  length  and  diameter. 

The  aliamentary  canal  runs  ftraight  along  the 
body  in  the  crujlaceuy  and  is  uniform  in  its  dimen- 
sions, excepting  the  ftomach. 


(    19°  ) 


CHAPTER  VIII. 

ON  THE  LIVER,  SPLEEN,  AND  OMENTUM. 

§  121.  We  may  conveniently  colleft  together^ 
in  this  chapter,  whatever  is  to  be  faid  concerning 
the  liver,  fpleen  and  omentum ;  fmce  thcfe  parts 
are  connedled  with  each  other  in  their  functions. 

The  fpleen  and  omentum  feem  to  be  lefs  con- 
ftantly  found  in  the  animal  kingdom,  than  the 
liver,  and  to  be  in  a  manner  fubfervient  to  the  lat- 
ter vifcus :  which,  on  the  contrary,  exifts  in  every 
clafs  and  order  of  animals  that  is  provided  with  a 
heart  and  circulating  fyftem. 

(A)  MAMMALIA. 

§  122.  Befides  the  lefs  important,  and  indeed 
conftant  variations  in  fize,  colour,  divifion  into 
lobes',  &c.,  the  liver   of  thefe  animals  is  dif- 


'  It  deferves  to  be  remarked  here,  as  a  peculiarity  of  the 
liver  of  fome  four-footed  mammalia,  which  live  in  or  about 
the  fea  ;  namely,  the  polar  bear,  and  fome  fealsj  that  it  feems 
to  poffefs  fome  poifonous  or  noxious  qualities  when  employed 
for  food.  Heemskerk's  Companions  experienced  this  in 
the  former  inftance  at  Nova  Zemlia ;  and  Lord  Anson's 
fquadron  in  the  latter,  on  the  coaft  of  Patagonia. 

tingijifhed 
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tinguifhed  by  two  chief  differences :  firft,  in  feme 
genera  and  fpecies  it  tranfmits  all  the  bile  immedi- 
ately into  the  duodenum.  Secondly, in  feveral  others 
a  part  of  this  fluid  is  previoufly  collefted  in  the 
gall  bladder.  Animals  of  the  horfe  and  goat  kind,*^ 
and  the  cetacea  afford  inflances  of  the  want  of  this 
receptacle. 

On  the  contrary  in  fome  of  thofe  which  have 
it,  there  are  hepatico-cyjiic  duils,  which  convey  the 
bile  immediately  from  the  liver  into  this  bladder  : 
as  in  the  horned  cattle,  (See  note  (A)  at  the  end 
of  the  chapter). 

In  the  ox  and  Jheep,  the  fpleen  is  diftinguifhed  by 
a  peculiar  cellular  ^  ftrufture  from  the  merely  vaf- 
cular  texture  which  it  poffeffes  in  other  animals  of 
this  clafs. 

Mammalia  alone  poifefs  a  true  and  proper  omen- 
tum.    And  the  part,  which  has  been   called  a 

fpleen 


"  Some  have  confidered  the  large  hepatic  duft  of  the  horfc 
as  a  gall-bladder.  See-  Sir  Thomas  Browk's  Pfeudodoxia 
Ep'tdemtcaj  p.  119.  ed.  of  1672.  This  might  with  more 
truth  be  faid  of  the  elephant,  where  the  hepatic  duft  has  a 
'  confiderable  expanfion  jull  at  its  entrance  into  the  inteftine. 
Oeuvres  de  Pierre  Camper,  torn.  2.  ch.  4.  §  3. 

^  Stukely  on  the  Spleen,  tab.  3.  and  4. 

The  hepatico-cyftic  dufts,  and  the  cellular  ftruAure  of  the 
fpleen,  are  the. more  worthy  of  mention,  as  they  have  given 
rife  to  errors  in  phyfiology. 

I  quote  only  a  fmgle  inftance  of  the  peculiar  appearances 
of  the  omentum  in  particular  fpecies  j  viz.  that  of  the  racoon. 
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fpleen  In  other  animals  is  very  diftercnt  in  its  ftruc- 
ture,  connexions,  &c.  from  the  fame  vifcus  as  it 
exifts  in  this  clafs. 

(B)  Birds. 

§  123.  The  liver  is  much  larger  in  domefti- 
cated,  than  in  wild  birds  K  It  is  well-known  that  the 
gall-bladder  is  wanting  in  many  fpecies  of  this  clafs, 
(for  inftance  in  the  pigeon,  parrot,  Iffc.) :  and  fome- 
times  in  particular  individuals  of  a  fpecies,  which 
commonly  has  it ;  2i%u\  (he  common  fowl.  (See  note 
(B)  at  the  end  of  the  chapter). 

A  roundifli  lump  of  fat,  which  covers  the  in- 
teftines  of  fome  aquatic  birds,  has  been  confidered 
as  an  omentum. 

(C)  Amphibia. 

§  124.  The  liver,  in  thefe  animals,  is  univerfal- 
ly  of  confiderable  fizej  and  in  fome  inflances,  as 


(urfus  lotor )y  vrhich  has  a  very  remarkable  ftrufture  ;  and 
which  I  received  from  that  zealous  zootomlft  Dr.  Albers, 
of  Bremen.  It  is  comparatively  large,  and  confifts  of  in- 
numerable ftripes  of  fat,  difpofed  in  a  reticular  form,  and 
connefted  by  an  extremely  delicate  membrane,  refembling  a 
fpider's  web. 

'  B.  Robinson,  OM/Zje  Food  and  D'tfcharges  of  Human  Bodies j 
London,  1748-8.  p.  97- 

the 
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the  falamander,  of  immenfe  magnitude.    I  know 
(  no  fpecies  in  which  the  gall-bladder  is  wanting. 
The  yellow  appendices,  ( diidus  adipoji,  appen- 
dices lutea )  which  are  found  in  the  frog,  on  either 
fide  of  the  fpine,  and  fometimes  form  one  mafs, 
fometimes  are  divided  into  feveral  fmaller  portions, 
iwere  confldered  by  Malpighi  as  a  kind  of  omen- 
tum ^    That  this  refemblance  is  very  remote,  ap- 
pears from  feveral  circumftances  ;  and  particularly 
from  the  conftant  and  remarkable  variations  of  fize 
which  occur  in  thefe  parts  at  the  pairfhg  feafon. 

(D)  Fishes. 

'■5  125.  In  many  animals  of  this  clafs,  the 
fliort  inteftinal  canal  is  furroundedj  and  as  it  were 
confolidated  with  a  long  liver.  Some  fiflies,  which 
are  almoft  deftitute  of  fat  in  the  refl:  of  their 
pody,  have  an  abundance  of  oil  In  the  liver  ;  as, 
for  inftance,  the  Jhaie  and  cod.  It  is  wanting  in 
lome  few  fpecies.  (For  an  account  of  the  fituation 
of  the  fpleen,  fee  note  (C)^at  the  end  of  the 
chapter).  \ 

(E)  Insects, 
.  §  126.     An  organ  fecreting  bile,  and  which 

— E   ,  

*  De  Omenta  etMipoftDuilllus,  Opcr.  lorn.  2..  p.  35,  Sea 

o  may 
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inay  therefore  bq  regarded  as  a  liver,  is  found  ia 
fach  animals  only  of  this  clafs,  as  have  a  heart  an4 
fyftem  of  v.eflels  j  viz.  in  the  genus  cancer,  ^  We 
have  already  obferved  (§  119.— note  12),  that  the 
blind  appendices,  found  in  feveral  others,  have 
been  confidcred  as  biliary  organs.    See  note  (D). 

The  larg(p  adipofe  fubflance,  which  occupies  the 
greateft  part  of  the  body  of  larvas,  and  of  feveral 
infcds,  has  appeared  to  fome  zootomies  to  refem- 
ble  the  omentum  ^ 


(F)  Vermes. 

§  127/  The  organs,  which  fecrete  and  contain 
the  fluid  of  the  cuttle-fijh.,  have,  been  regarded  as  of 
a  biliary  nature.  Thus  the  viytis  has  been  called 
the  Uver,  and  the  ink  bag  the  gall-bladder  ^ 

Several  tejlacca,  particularly  among  the  bivalves^ 
have  a  liver  furrounding  their  flomach,  and  pour- 
ing its  bile  into  the  cavity  '°  of  that  organ.  In 


^-  Willis  De  An'imd  Brulorumy  tab.  3.  Rosel,  vol.  3. 
tab.  58  and  59. 

*  Lyonet,  Anaiom'ie  de  la  Chenille.,  &c.  tab.  5  and  12. 

'  Compare  the  reprelentations,  which  have  been  given  by 
SwAMWERDAM,  Turberville  Needham,  and  Monro. 

See  PoLi,  vol.  I.  where  he  reprefents  this  fad  in  feveral 
of  the  tejlacea. 

many 
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1  .many  fnails  it  occupies  the  upper  turns  of  the 
Ihell "  *  f. 


Additional  Notes  to  the  Eighth  Chapter. 

j      (A)  The  liver  of  mammalia  is  in  general  divided 

into  more  numerous  lobes;  and  the  divifions  arfe"' 
1  carried  deeper  into  .its  fubftarice,  than  in  the  hu- 
:  man  fubjed.    This  is  particularly  the  cafe  in  the 
i  carnivorai  where  the  divifions  of  the  lobes  extend" 
'  through  the  whole  mafs.     But  the  utiUty,  which 
Monro  has  afligned  to  this  fiirufture  ;  viz.  that  of  its 
allowing  the  parts  to  yield  and  glide  on  each  other 
i  in  the  rapid  motions  of  the  animal,  carries  very 
little  plaufibility  with  it.    (EJfay  on  comparafive' 
Anatomy^  p.  1 1 . ) 

In  many  animals  of  this  clafs,  as  the  horfe,  the 
!  ruminantia,  the  pachydermata,  and  lohales,  the 
I  liver  is  not  more  divided  than  in  man. 

The  diiclus  cholcdochus  forms  a  pouch  between 


SwAMMERDAM,  tab.  5.      x\\z  helix pomal lit . 
*  For  a  fui-Lher  account  of  the  liver  of  this  clafs,  fee'^ 
ppte  (E).  '  ■ 

t  For  fome  remarks  on  the  pancreas,  fee  note  (F). 

^2  .  ifjg 
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thq  coats  of  the  inteftine,  for  receiving  the  pancrea,- 
tic  dud,  in  the  cat  and  elephant. 

All  the  quadrumana,  carnivora,  and  edentata  have 
a  gall-bladder. 

Many  rodentia,  particularly  among  the  rats, 
want  it.  The  tardigrada  ;  the  elephant ^  rhinoceros^ 
and  pecari  among  (he  pachydermata ;  the  genus 
cervus  and  camelus  among  the  ruminating  ani- 
mals ;  the  folipeda  ;  the  trichecus  and  porpoife  alfo 
want  this  part.  It  does  not  exift  in  the  ojirich  and 
parrot ;  but  is  found  in  all  the  reptiles.  Cuvihr 
thinks  that  it  belongs  particularly  to  carnivorous 
apimals ;  that  it  is  connected  with  their  habit  of 
long  fading;  and  ferves  as  a  refer  voir  for  the  bile. 

All  the  mammalia,  which  want  it,  except  the 
porpoife,  are  vegetable  eaters :  and  moft  reptiles, 
which  univerfally  poflefs  it,  live  on  animal  food, 
Legons  d'Anat,  Comp.  torn.  4.  p.  37. 

The  valvular  tranfver  fefolds  of  the  cyftic  du£l 
belong  only  to  the  fimia,  befides  the  human  fub- 
jea. 

(B)  The  liver  of  birds  is  divided  into  two 
equal  lobes.  The  hepatic  du6l  opens  feparate- 
ly  from  the  cyftic ;  and  its  termination  is  gene- 
rally, but  not  always  preceded  by  one  or  more 
paucreatic  ducts,  and  followed  by  that  of  the 
cyftic  du£l. 

The  fundus  of  the  gall-bladder  receives  branches 

from 
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from  the  hepatic  duft,  ( dudus  hepaticyjlici )  ;  but 
that  tube  fometimes  unites  with  the  cyftic,  as  in 
the  ditck^ 

(C)  The  fpieen  gradually  diminifhes  in  fize 
from  the  mammalia  to  fifhes.  In  the  porpoife 
there  are  feveral  fmall  fpleens  5  fupph'ed  from 
the  arteries  of  the  firft  ilomach.  It  is  always 
attached  to  the  firft,  when  there  are  feveral 
ftomachs* 

In  birds  it  rs  always  near  the  bulbus  glandulo- 
fus ;  but  does  not  lie  conftantly  very  clofe  to 
the  ftomach  in  reptiles  5  as  it  is  found  in  the 
mefentery  of  the  frog.  Neither  is  it  very  uniform- 
ly fituated  in  fifhes. 

I 

(D)  The  blind  proceflfes,  which  are  attached  to 
the  alimentary  canal  of  infeds,  are  fuppofed  by 
many  to  form  a  fubftitute  for  the  liver.  They 
generally  contain  ,a  yellow  bitter  fluid.  Their 
number  and  fituation  vary.  They  terminate  for 
the  moft  part  near  the  ftomach,  but  not  con- 
ftantly fo.  They  are  ftiort  and  numerous  in  the 
dragon-fiy,  and  open  near  the  anus.  In  the  mole- 
cricket  fgryllus  gryllotalpa),  they  form  a  bundle, 
and  have  a  common  opening  in  the  middle  of  the 
inteftine. 

In  the  cruftacea  the  liver  is  large,  and  confifts 
of  blind  tubes,  opening  into  the  commencement 

03-  of 
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'of ■  the  intefline.  It  forms  the  foft  high  flavoured 
■fubflance  of  the  crab  and  lobfler. 

(E)  A  liver  exlds  in  all  the  mollufca,  and  is 
very  large;   but  this  clafs  has  no  gall-bladder. 
The  liver  is  fupplied  with  blood  from  the  aorta, 
•and  there  is  confequently  no  vena  portarim. 

It  is  a  completely  miftaken  notion,  that  the 
black  fluid  of  the  cuttle- Jijh  is  its  bile.  The  iiik' 
bag  is  indeed  found  between  the  two  lobes  of  the 
liver  in  the  fepia  odvpus:  and  in  front  of  them  in 
the  calmar  but  iin  the  con^.nion  cutile-fifii  (fepia 
officinalis  J,  it  is  at  ,a  confiderable  diftance  from 
this  organ. 

The  real  bile  is  poured,  a&  ufual,  into  the  alimen- 
tary canal. 

In  the  gafl:eropodous  mollufca,  as  the  /nail,  the 
liver  is  very  large,  and  confifls  of  feveral  lobes, 
having  each  an  excretory  duel.  They  furround 
the  ftomach  and  intefline,  and  open  by  feveral 
mouths  into  its  cavity.  The  aplyjia,  oncbidium, 
doris,  he.  have  a  funilar  ftrudure. 

\ti  the  acephalous  divifion  of  this  clafs,  it  fur- 
-rounds  the  fl:omach,  and  pours  its  fecreted  liquor 
.  into  that  cavity  by  many  openings,  the  oyjier  dXid 
mufclc  exemplify  this. 

The  proper  worms  (vermes  of  Cuvier)  ;  the 
echinodermata  and  zoopbytes  have  nothing  analogous  ■ 
to  this  gland. 

(F)  The  i 
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(F)  The  author  has  entirely  omitted  fpeaking 
on  the  pancreas  in  this  part  of  his  work ;  proba- 
bly becaufe  there  are  no  remarks  of  any  importance 
or  intereft  to  be  made  on  the  fubjeft.  The  ftruc- 
ture  of  this  gland  in  the  manimalia,  in  birds,  and 
in  reptiles  is  the  fame,  on  the  whole,  as  in  the 
human  fubjea  -.  its  form  and  fize,  its  colour  and 
tonfiftence,  and  its  divifion  into  lobules  exhibit 
■fome  flight  and  unimportant  variations. 
•  The  termination  of  its  du£l:  or  du£ls,  is  diflind 
in  birds  from  that  of  the  d.  choledochus.  In  the 
mammalia  they  genera;lly  open  together,  or  there  is 
a  branch  terminating- in  the  d.  cheoldocbus,  and  ano- 
ther opening  into  the  inteftine,  as  in  the  dog  and 
'elephanti  or  they  may  be  quite  diftind,  as  in  the 
hare,  porcupine,  and  marmot.  They  may  be  fepa- 
Tate  or  diftind  in  dilFerent  individuals  of  the  fame 
ifpecies,  as  in  th^  7nonkeys. 

The  Jkate  and  .Jloark  have  a  pancreas  fimilar  to 
to  that  of  the  three  firft  clalTes  of  red-blooded 
animals.  In  other  fi(hes  the  fituation  of  this 
organ  is  occupied  by  the  ascal  appendices  or  pyloric 
^ceca  ;  which  afford  a  copious  fecretion,  analogous, 
no  doubt,  to  the  pancreatic  Hquor.  (Thefe  are 
mentioned  in  §  ii8.)  The  internal  furface  of 
thefe  tubes  becomes  very  red  on  inje£lion,  and 
poffefTes  a  glandular  and  fecreting  appearance. 

The  appendices,  which  form  feparate  tubes  in 
mofl:  fiflies,  are  colleded  in  the  Jiurgeon  into  one 

o  4  mafs, 
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mafs,  which  Is  furrounded  by  mufcular  fibr€«. 
In  this  body,  which  has  a  very  manifefl:  glandular 
flrufture,  the  tubes  join  together,  and  open  into 
the  intellines  by  three  large  orifices. 


(     201  ) 
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ON  THE  URINARY  ORGANS. 

S  128.  These  emunaory  organs  do  not  exlft 
in  feveral  animals,  which  have  a  biliary  apparatus. 
They  are  confined  to  the  red-blooded  claffes ;  all 
of  which  have  kidneys,  while  fome  orders  and  genera 
have  not  an  urinary  bladder. 

(A)  Mammalia. 

§  129.  In  fome  animals  of  this  clafs,  as  the 
lean  \  the  kidney  refembles  a  bunch  of  grapes,  be- 
ing compofed  of  feveral  fmall  and  diftind  portions, 
which  are  connected  by  means  of  their  blood- 
veflels  and  ureters,  with  the  common  trunks  of 
thofe  veflels.  The  urinary  bladder  is  more  loofe  ^ 
in  the  abdomen  of  mod  quadrupeds,  than  in  the 
human  fubjedl.  It  is  comparatively  much  fmaller 
in  carnivorous  than  in  herbivorous  animals  j  and 


'  EusTACHii,  Tab.  Anat.  tab.  4. 

'  In  the  bear  tJiere  are  fifty  <w  more,  fee  H.  F.  Fleming; 
German  Huntfman,  Leipzig,  17 <9,  p.  120. 

'  VssALii  AmUomicarum  FaUopYi  Obfcrvalhnum  Examen.  p, 
iz6.    RioLANi  Anthropograph'ia,  p,  2*^1. 

is 
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is  particularly  large  in  the  ruminating  bifulca  and 
the  hare  \  (See  note  (A)  at  the  end  of  the 
chapter.) 

(B)  Birds. 

§  13(5.  The  kidneys  5  of  this  clafs  (with  a  feu 
exception?,  as  the  cormorant,  &c.)  form  a  double 
row  of  diflind  but  connefled  glandular  bodies',, 
pilaced  on  both  fides  of  the  lumbar  vertebrse,  in 
cavities  of  the  ofTa  innominata.  The  urinary 
bladder  is  wanting  in  the  whole  clafs ;  and  the 
ureters  open  into  the  cloaca, 

(C.)  Amphibia. 

§  131.  Animals  of  the  genus  tejiudo  and  rana 
have  an  urinary  bladder  5  which  is  double  in  many 


Urinary  ftones,  often  of  very  confiderabk  fizcjare  found 
not  unfrequently  in  horlcs,  whofe  inteftinal  concretions  have 
been  already  noticed.  Their  compofition  di£Fc)-s  confi- 
derably,  according  to  the  inveftigations  of  Fourcroy  and 
Vauquelin  from  the  urinary  ftones  of  man;  fmce  they 
contain  neither  phofphoric,  nor  lithic,  but  carbonic  acid: 
^  Aloys.  Galvani  in  the  Comment,  lnj.it.  Bononiens,,  torn. 
.5.  pi.      p.  508. 

One  of  the  moft  ihftruAive  examples  of  the  remarkable 
analogy  between  the  (Irudnre  of  the  fcei-eting  vifceraj  pro- 
perly fo  called,  and  the  conglomerate  glands.    See  the 
JlUutiones  Ph;<lfologice,  ^470  and  47 1. 

of 
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of  the  frogs  properly  fo  called.  The  crocodile 
on  the  contrary,  and  feveral  true  lizards  have  none. 
The  fame  remark  applies  to  the  ferpents,  in  whom 
the  ureters  open  into  the  cloaca.    See  note  (B). 

(D)  Fishes. 

§  13a.  The  glanduliE  fuprarenales  are  wanting 
in  this  clafs ;  and  they  feem  therefore  to  be  con- 
"fined  to  fuch  animals  as  breath  with  lungs.  Al- 
though we  cannot  perceive  of  what  ufe  an  urinary 
bladder  can  be  to  fiflies,  and  animals  which  live 
in  water,  feveral  genera  and  fpecies  have  one. 


Additioiml  Notes  to  the  Ninth  Chapter, 

(A)  The  ftruflure  of  the  kidney  in  mammalia 
difplays  two  very  oppofite  varieties  ;  which  may  be 
called  the  fimple  and  the  conglomerated  kidneys; 
In  the  former  there  is  a  fingle  papilla,  which  is  fur- 
rounded  by  an  exterior  cruft  of  the  cortical  fub- 
flance.'  This  is  the  cafe  in  all  the  fer<^ ;  and  in 
fome  other  animals,  as  many  rodentia.  The  other 
kind  of  kidney  confifts  of  an  -aggregation -of  fmall 
kidneys,  connedled  by  cellular  fubftance.  It  appears 
that  this  form  of  the  gland  is  found  in  all  thofe 

mammalia, 
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'  mammalia, .  which  either  live  in,  or  frequent  the 
water.  I  have  obferved  It  in  the  fcal  and  porpoifc^ 
where  the  fmall  kidneys  are  extremely  numerous, 
and  fend  branches  to  the  ureter  without  forming  a 
pelvis.  Mr.  Hunter  dates  that  It  belongs  to  all 
the  whales.  (Pbilof.  Tranf.  1807.  pt.  2).  The 
otter  has  the  fame  ftrufture  ;  but  its  fmall  kidneys 
are  not  fo  numerous  as  in  the  animals  above- 
mentioned.  (Home,  of  the  fea-otter.  (Lutra 
marina  J.  Pbilof.  Tranf.  1796.  pt.  2.)  It  is  re- 
markable that  the  brown  bear  ( tirfus  arctos )  which 
lives  on  land,  fliould  have  this  ftruclure  as  well  as 
the  white  polar  bear  ( urfiis  maritimm J,  which 
inhabiting  the  coafts,  and  floating  ice  of  the  northern 
regions,  fpends  much  of  its  time  in  the  water. 
Mr.  HuNTEft  (loco  citato)  concludes,  that  it  is 
becaufe  Nature  wifhes  to  preferve  an  uniformity  In 
the  ftruflure  of  fimilar  animals.  But  the  badger, 
(iirfus  Tildes  J,  which  is  a  very  fimilar  animal,  has 
the  uni-iobular  kidney.  The  number  of  fmall 
kidneys  in  the  bear  is  50  or  60 :  and  It  appears 
that  each  confifls  of  two  papilljE.  (See  the  account 
of  the  diffeiSlIon  of  a  bear,  by  the  French  Acade- 
micians:  which  Is  alfo  given  In  Blasius's  Col- 
leflion.    Anaiom.  Animal,  tab,  32.  fig.  2,  3,  4.) 

(B)  The- two  large  bags,  which  the  author,  and 
alfo  CuviER,  (Lemons  d'Anat.  Co?np.  torn.  5.  p. 
237.)  reprefent  as  urinary  bladders  of  the  fro^  and 
food,  are  ftated  by  Townson  to  have  no  con- 
nexion 
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ne^lion  with  the  ureter.  Indeed  it  Is  very  clear 
that  the  ureters  open  at  the  poderior  part  of  the 
rectum,  while  thefe  two  receptacles  terminate  on 
the  front  of  that  inteftine.  (See  his  Trads  and 
Obfcr-vaiions ^  p.  66.  tab.  3.)  He  ftates  that  the 
fluid  contained  in  thefe  refervoirs  is  a  pure  water. 
The  fize  of  thefe. bags,  which  exceeds  all  ordinary 
proportion  to  the  bulk  of  the  kidney,  renders  it 
likewife  probable  that  they  are  not  receptacles  of 
urine.  Either  of  the  bags  is  at  lead  twenty  or 
thirty  times  as  large  as  the  kidney. 


(  206  ) 
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ON  THE  EXTERNAL  INTEGUMENTS. 

S  133  Among  the  various  objects  and  func- 
tions of  the  common  integuments,  as  they  are  called, 
one  of  the  mofl;  important,  and  moft  general,  in 
red  blooded  animals,  is  the  office  which  they  per- 
form as  emunctory  organs.  Hence  v/e  may  intro- 
duce here  with  propriety  what  we  have  to  fay  on 
the  fubjedl. 

S  134.  The  bafis  of  all  the  other  coverings 
confifts  in  the  proper  fkin  f cutis  vera ),  which  is 
common  to  the  four  clafles  of  red-blooded  animals, 
and  may  be  regarded  as  the  condenfed  external 
furface  of  the  cellular  fubflance,  with  nerves, 
blood-velTels,  and  abforbents  interwoven  in  its  tex- 
ture. This  is  covered  externally  by  the  cuticle, 
which  is  very  uniform  in  its  ftrufture,  at  leaft  in  fuch 
animals  as  breathe  by  mean^  of  lungs.  (See  note 
(A)  at  the  end  of  the  chapter.)  The  rete  mucofum 
lies  between  thefe  ;  but  it  can  only  be  fiiewn,  as  a 
diftinft  layer  of  the  fkln  in  warm-blooded  animals. 
(See  note  (B.)  Laftly,  the  cuticle  is  furniflied  in 
the  different  clafles  with  peculiar  organs  for  the 
formation  and  excretion  of  particular  matters ; 
viz.  hairs  in  mammalia,  feathers  in  birds. 

(A)  Mam- 
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(A)  Mammalia. 

§  135.  The  cutis  of  this  clafs  varies  Infinitely  in 
thicknefs.  It  is  extremely  thin  and  delicate  in  the 
vying  of  the  hat,  and  on  the  contrary,  monftroufly 
thick  in  the  rhinoceros ^  elephant,  &c.  alfo  in  the  web- 
fgoted  animals,  particularly  the  walrus.'-  The  form 
of  the  papilliE  on  its  external  furface  is  very  various 
in  the  different  animals  of  this  clafs,  as,  indeed,  in 
different  parts  of  the  fame  animal.  They  are  fome- 
^imes  threadlike,  as  on  the  paws  of  the  hear,  and 
are  very  elegant  on  the  teats  of  the  true  whale* 
(^hal(zna  myjlicetus ).    See  note  (C.) 

'^he  colour  of  the  rete  mucofum  varies,  even  In 
individuals  of  the  fame  fpecies,  as  in  the  different 
races  of  mankind.    It  is  thickeft  in  fome  cetacea.* 

In  fome  fpotted  domeflic  animals,  particularly 


'  Hence  the  old  Normans  ufed  to  make  their  almofl:  Im-^ 
periftiable  cables  from  the  flcia  of  this  animal.    See  J.  Spel- 
MAN,  vita  JElfridi  magni  jliiglqrum  Regis,  p.  20^. 

"  I  have  obferved  this  in  feveral  macacos  (fimia  cynomolgus) 
and  mandrills  {Papio  Maimon.). 

^  I  have  had  an  opportunity  of  examining  the  fkin  of  the 
cetacea  in  a  Balana  loops,  and  in  a -dolphin,  {Jelphinus  dclphis) 
\n  both  the  rete  mucofum  was  very  thick ;  but  by  no 
means  equal  to  the  breadth  of  a  finger,  as  is  reprefented  in 
the  MtifeumGaubiamm.  1783,  8,  p.  14. 

the 
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the  Jheep^  rabbit,  and  dog,  there  Is  a  remarkable 
connexion  between  the  colour  of  the  palate,  and 
even,  Ibnietimes  of  the  iris,  and  that  of  the  Ikin ; 
for  fpots  of  fiinilar  defcrlptions  are  found  in  both 
part$/ 

The  cuticle  is  often  of  very  unequal  thicknefs  in 
particular  parts,  from  the  different  purpofes  to  which 
it  is  deflined.  Thus,  it  is  very  thin  on  the  points 
of  the  fingers  in  apes  and  baboons,  when  compared 
with  its  great  thicknefs  where  it  covers  the  callo- 
fities  on  which  they  fir.  In  fome  thick  fliinned 
animalsj  particularly  the  elephant,  it  forms  a  kind 
of  horny  procefles,^  ^yi"g  clofe  together  in  feveral 
parts  of  the  body.  But  differences  of  this  kind  are 
too  numerous  to  admit  of  their  being  all  noticed  in 
this  work. 

§  136.  Hairs,  at  leafl:  fingle  ones,  are  found  in, 
alf  adult  mammalia,  even  without  excepting  the  ce- 
tacea.  In  various  ftates  of  thicknefs  and  flrength, 
ihey  conflitute  every  intermediate  fubftance,  from 


♦  See  among  other  works  Schnkidek's  additions  to  his 
German  tranflation  of  Monro's  Phyfio'ogy  of  l^i/hes. 

'  Thefe  procefTcs,  as  I  obfcrved  them  on  the  probofcis  of 
the  elephant,  appeared  very  iimihir  to  the  warty  cuticle  of 
the  x.\\'o  ^i\g\\i\^  porcupine  men,  whom  I  Irately  law,  -and  have 
'deicribed  in  Voigt's  neiv  Magazine,  vol  3,  pt.  4.  See  alio, 
W.  G.  TiLESius's  Defcr'ipiion  and  Dpiitieqtiqu  (\f  ths  ttiup  Pot  ' 
euphic  men,  in  German,  Altcnburg,  i'6oi,  tbliu. 

the 
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the  finefl  wool  to  the  ftrongefl:  quills  of  the  por- 
,cupine.  Thick  bridles,  and  hairs,  as  they  are 
found,  for  inftance,  in  the  tail  of  the  elephant,  and 
other  animals,  refemble  horn,  or  fifli  bones  in  tex- 
ture; while  on  the  other  hand,  both  thefe  fub- 
ftances  may  be  eafily  fplit  into  a  kind  of  bridles. 
Hairs  are  commonly  cylindrical ;  fome,  however, 
are  broad  with  two  fharp  edges ;  as  in  the  toes  of 
the  ornhhorhynchiis,  and  the  common  porcupine. 
Others,  as  the  whifkers  of  the  fml^  are  also  flat, 
but  have  rounded  and  denticulated  margins,  fo  that 
they  have  a  kind  of  knotty,  or  jointed  appearance. 
Something  fimilar  may  be  obferved  in  the  hair  of 
fome  cloven  hoofed'  animals,  and  mod  remarkably 
in  that  which  covers  the  fcent-bag  of  the  muflc 
(mofchiis  mofchiferus ).  Thefe  are  at  the  fame  time 
filled  with  a  very  loofe  medullary  texture,  and  con- 
fequently  very  brittle.  Some  are  thick  and  firm, 
but  perforated  by  a  narrow  tube,  which  runs 
through  their  axis,  as  the  long  ftiff  whifkers  of  the 


*  Albini  jinnotat.  Acadtm.  lib.  3.  p.  66. 

'  In  confequence  of  a  degeneration  of  the  formative  im- 
pulfc,  which  feems  to  refide  chiefly  in  an  unnatural  forma- 
tion of  the  (kin,  the  hair  of  the  human  fubjed  may  afTume 
an  unufual  appearance,  fimihir  to  that  of  fome  quadrupeds, 
particularly  of  the  and //<?f/*  kind.  This  was  the  cafe 
with  a  woman  from  Triers,  who  was  (hewn  here,  as  well  as 
in  many  parts  of  Europe,  in  her  feventeenth  year.  See  Lav  a- 
ter's  Phvfiognomical  Fragmenlr,  in  German,  part  4,  p.  68. 
And  the  fupplement  to  Buffon,  vol.  4,  p.  571. 
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pboca  urjina.  The  hairs  on  the  tail  of  fome  fpecles 
of  porcupine  are  entirely  hollow,  like  the  quill  of 
a  feather. 

The  hair  is  the  mofl:  incorruptible  part  of  the 
body,  and  poflefles  in  great  perfection,  both  kinds  of 
reprodu£live  power  j  viz.  the  7iatural*,  which  takes 
place  in  a  healthy  ftate,  and  the  extraordinary, 
which  is  exerted  after  an  accidental  lofs.*  It  is 
ele(5lrical  in  fome  fpecies,  and  ferves  in  thofe  ani- 
mals which  pofTefs  much  of  it,  as  a  mode  of  ex- 
creting fuperfluous  phofphoric  acid.' 

There  are  fecretions  from  the  integuments  in 
fome  fpecies  of  mammalia,  manifefting  themfelvcs 
by  peculiar  fmells,  which  conflitute  fpecific  charac- 
ters in  fome  of  the  horfe  and  dog-kind,  as  com- 
pletely as  the  national  fmell  of  certain  varieties  of ' 
the  human  race.'° 

(B)  Birds. 

§  137.    The  integuments  of  birds  have  the. 


•  For  an  explanation  of  thefe  terms,  ice  note  G  at  the  end: 
of  the  chapter. 

'  Manual  of  Natural  Hljlory,  in  German,  p.  28  of  the  dth  i 

edition. 

'  FourCroy  Syjieme  des  Conno'iffances  Chirurgiques.  v.  9  . 
?•  270. 

I  have  faid  more  on  this  fubjeft  in  the  third  edition  0? 
my  work  De  Generis  h'lmani  vartctaie  Kaliva.  p.  163. 

arfl 


ON  THE  EXTERNAL  INTEGUMENTS.  211 

fame  three  parts  with  thofe  of  mammalia.  Some 
are  furniflied  with  hair  in  particular  fituaiions ;  as 
the  vultur  barbatus,  the  raven^  and  the  turkey, 
Others^,  as  the  cafowary,  have  long  fpines  like  fifli 
bones  in  their  wings,  which  approach  in  the  tubular 
ftrufture  of  their  roots,  to  the  formation  of  feathers  ; 
the  univerfal  and  peculiar  covering  of  this  clafs  of 
animals.  The  particular  differences  in  the  forma- 
tion of  the  feathers  are  innumerable.  Among  the 
moft  remarkable,  are  the  fmall  fcale-like  feathers  of 
the  penguin  s  wing  ;  and  the  horny,  flat,  and  pointed 
proccfles  on  the  tip  of  the  neck,  and  wing-feathers 
of  the  common  fowl  in  its  wild  ftate  ;  and  on  thofe 
of  the  Bohemian  chatterer,  ( ampelis  garrulus.) 
Several  birds  in  different  orders,  have  two  or  more 
feathers  arifing  from  a  common  quill." 

The  periodical  renewing  of  the  feathery  cover- 
ing, at  what  is  called  the  moulting  feafon,  takes 
place  in  a  fhort  fpace  of  time,  and  comes  therefore 
more  under  our  obfervation,  than  the  change  of 
the  hair  In  mammalia.  This  procefs  has  afforded 
a  very  interefling  phyfiological  remark,  which  has 
been  often  made  in  feveral  fpecies  of  thofe  birds,  in  ' 
which  the  male  and  female  have  different  plumage ; 


"  In  a  young  ojlrich,  which  had  juft  quitted  the  egg,  and 
which  now  lies  before  me,  there  are  as  many  as  twenty  fea- 
thers on  the  back,  proceeding  from  a  Cngle  barrel. 

P  2  vii. 
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VIZ.  that  as  the  latter  ceafes  in  her  old  age  to  lay 

eggs,  fhe  obtains  the  male  plumage. 

Laftly,  the  integuments  of  birds  ferve  the  office  of 

emunctory  organs,  which  is  proved  even  by  the  pro- 

cefs  of  moulting,  as  well  as  by  the  feparation  of 
^peculiar  matters  from  the  Hcin.    Thus  the  cockatoo 

f  Pfittacus  crijlatiis J,  as  well  as  fome  other  fpecies  of 

Pfiitaci,  and  feveral  birds  of  different  orders,  have  a 
.large  quantity  of  white  mealy  dufl:  difcharged  from 

their  fkin,  particularly  at  the  pairing  time. 

(C)  Amphibia, 

§  138.  The  very  various  integuments,  which 
are  found  in  the  different  orders  and  genera  of 
this  clafs,  confiding  of  fhields,  rings,  fcales  or  fim- 
ple  fkin,  are  covered  externally  with  cuticle,  which 
is  frequently  feparated  in  many  of  thefe  animals,  as 
in  the  fnake,  (forming  what  is  called  in  German, 
-Natterhemd,  i.  e.  fnakes-fhirt)  and  ivater-newt. 

This  procefs  of  feparation  is  repeated  every  week 
for  fome  time  in  the  latter  animal,  particularly 
in  fpring  and  autumn.    Some  which  have  fmall 
fine  fcales,  as  the  chameleon^  or  a  fimple  Ikin,  as 
fome jTrcig-x  change  their  colour  occafionally,  either- 
from  difference  in  the  light  or  warmth,  or  from  thes: 
effedl  of  their  paffions.    (For  a  peculiarity  in  the? 
fkin  of  the  toad,  fee  note  (D). 
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(D)  Fishes, 

'  .  II  ■    '  '  i  :  .  ■ 

§  139.  All  fiflieSj  without  exception,  are  co- 
vered with  fcales,  which  are  bare  in  thofe  which 
inhabit  the  open  fea,  but  on  the  contrary  are  covered 
with  a  mucous  membrane  in  thofe  which  live  on 
coafts,  or  in  frefh  water.  It  is  remarkable,  that  the 
colour  of  the  fkin  in  fome  fifhes,  as  for  inflance, 
the  mul/et,  f  miillus  harhatus )  depends  on  that  of 
the  liver.'"^  The  fcales  are  not  changed  like  hair 
and  feathers,  but  are  perennial ;  and  are  faid  to 
receive  yearly,  an  additional  layer  to  their  laminated 
texture,  from  the  number  of  which  the  age  of  the 
animal  may  confequently  be  determined.  (For 
fome  account  of  the  epidermis  in  the  lower  orders 
fee  note  E.  and  of  the  various  infenfible  coverings 
note  (F). 


Additional  Notes  to  the  T mth  Chapter,  ^ 

(A)  The  epidermis  of  the  cetacea  is  quite  fmooth ; 
and  marked  with  none  of  thofe  lines,  which  are  fo 
often  feen  in  the  other  mammalia. 


"  ^Santoriki  06/.  Anatom.  Venet.  1724,  4.  p.  4. 

3  It 
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It  is  detached  from  the  furface,  in  the  form  of 
fmall  fcales,  in  all  the  mammalia,  except  the  whales. 
And  in  fome  this  happens  chiefly  at  the  feafon  when 
their  hair  is  ftied.  It  gives  the  fkina  branny  ap- 
pearance. 

(B)  It  is  in  the  rete  mucosum  that  the  colour 
of  the  Ikin  refi<Je8 ;  but  this  part  poflefles  in  very 
few  inftances,  any  brilliancy  of  colour  in  the  mam- 
malia. It  is  of  a  beautiful  red  and  violet  on  the 
nofe  and  buttocks  of  fome  baboons :  and  filvery 
white  on  the  abdomen  of  the  cetacea.  It  is  re- 
markably thick  on  thefe  animals ;  being  about  the 
fixteenth  of  an  inch  on  the  back,  and  fuch  parts 
as  are  of  a  black  colour. 

(C)  Villi,  or  papillae  of  the  fkin  are  found  on 
thofe  parts  which  correfpond  to  the  toes  and  fin- 
gers of  man.  They  exift  alfo  on  the  trunk  of  the 
elephant,  and  on  the  fnout  of  the  rnole  and  pig. 

The  cutis  of  mammalia  is  much  thicker  on  the 
back  than  on  the  belly. 

(D)  The  fkin  of  the  frog  and  toad  does  not 
adhere  to  the  fubjacent  parts,  as  in  other  animals ; 
but  is  attached  to  them  only  at  a  few  points,  and 
is  unconnedled  elfewhere  :  fo  that  it  may  be  com- 
pared to  a  bag  containing  the  animal. 

(E)  The  lower  orders  poffefs  in  general  an 
epidermis.    In  the  tejiacea  it  ufually  covers  the  fur- 

face 
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face  of  the  {hell,  and  obfcures  the  brilliancy  of  that 
part,  until  It  is  removed.  It  maybe  feen  by  plung- 
ing a  fnail-fliell  into  boiling  water.  It  is  very  thick 
and  villous  in  fome  fpecies,  as  In  the  area  plofa, 

Crujiacea  have  it;  alfo  infeds  both  in  their 
perfect  and  larva  ftates.  It  is  (had  in  the  latter 
feveral  times  before  the  change  to  the  flate  of 
chryfalis  :  (feven  times  in  mod  of  the  butterflies  and 
bombyces  J. 

It  is  very  dlflinft  In  the  vermes ;  as  In  the  com- 
mon earthworm  and  leech,  which  often  (hed  it.  In 
the  fipunculus  faccatus  it  is  loofe  and  not  adherent 
to  the  furface. 

(F)  Hairs  are  formed  In  fmall  bulbous  bodies 
implanted  in  the  tru£  fkin,  and  grow  from  their 
bafe. 

If  one  of  the  large  hairs,  which  grow  on  parti- 
cular parts  of  fome  animals  be  examined  with 
gla{res,  its  furface  appears  grooved,  as  if  it  were 
compofed  of  feveral  filaments  •,  and  one  or  two 
canals  are  difcovered  in  the  fubftance  of  the  hair, 
containing  a  kind  of  fluid,  which  has  been  called 
the  medulla. 

In  the  hedgehog,  porcupine,  &c.  thefe  filaments 
are  covered  with  a  layer  of  horny  fubfl:ance  j  and 
the  cavity  is  filled  with  a  white  fpongy  matter. 

The  colour  of  the  hair  is  influenced  in  great  mea- 
fure  by  that  of  the  rete  mucofum  :  and  this  cir- 
ciimflance  is  particularly  obfervable  in  the  human 

1'  4  fubjea. 
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fubjefl.  Its'  texture  is  much  modified  by  climate 
and  mode  of  life.  The  dog  in  Siberia,  ,  and  the 
fiecp  in  Iceland  are  covered  with  a  kind  of  long 
and  ftiff  hairs,  while  the  fame  animals,  in  very  hot 
countries,  as  in  Guinea,  lofc  this  covering  altoge- 
ther. A  fpecies  of  goat  furrii flies  the  long  and  filky 
hair,  which  is  manufadured  into  the  valuable  fhawls 
of  Cafhmere.  The  cat,  rabbit,  and  goat  are  covered 
with  a  very  long  and  peculiar  kind  of  hair  in  An- 
gora, a  fmall  diftrid  of  Afia  Minor  ;  and  the  fupe- 
rior  qualities  of  the  Spanifh  wool  are  well  knoVh.  ■ 

This  feems  to  be  the  proper  place  for  confidering, 
in  a  curfory  manner,  the  other  infehfible  parts, 
which  are  found  on  t.hefurface  of  the  body. 

The  /'orw J  of  the  mammalia'  are  generally  forined 
on  pfocefles  of  the  frontal  bone  ;  which  they  cover 
in  the  manner  of  a  fheath,  as  a  glove  does  the  fin- 
ger. They  confifl  of  a  folid,  infenfible,  and  elaflic 
fubftance ;  which  in  many  cafes  has  a  fibrous  ap- 
pearance, as  if  it  were  compofed  of  an  aggregation 
of  hairs.  This  fl;ru6lure  Is  moft  particularly  re- 
markable in  the  rhinoceros ;  where  the  horn  is  folid, 
and  fituated  over  the  nafal  bone.  The  fibres  ana- 
logous to  hairs  are  very  diftincft,  and  are  obfervable 
at  the  bafe  of  the  horn,  detached  from  its  fubftance 
in  the  form  of  briftles.  The  mafs  of  the  horn  is 
entirely  pervaded  by  innumerable  pores. 

In  thofe  animals  which  have  a  long  procefs  within 
the  horn,  tha  os  frontis  begins  to  form  a  tubercle, 
about  the  feventh  month  of  conception.    This  be- 
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ing  gradually  elongated,  elevates  the  integuments, 
which  become  callous, -and  harden,  as  the  horn  is 
lengthened.  Between  the  bone  and  the  latter  part 
a'fdft  vafcular  fubftance  is  interpofed  :  from  which 
tiie  horn  is  produced,  by  means  of  fucteffive  addi- 
tions to  its  bafe  and  internal  furface.  ^ 

The  nails  znd  clawr  of  animals  are  formed  jufl: 
Rke  horns ;  they  cover  a  procefs  of  the  laft  pha- 
linx,  which  is' analogous  to  the  frontal  procefs  of 
Aehbrn;  and  grow  from  the  root  or  bafe,  to 
i/hich  the  integuments  are  attached;  while  they 
weaf  away  at  the  loofe  edge,"-''' " 

The  boof  of  the  horfe,  afs,  -fee.  is  a  hdikij  cover- 
ing of  the  lad  phalanx  ;  Hmilar,  in  its  flrufture  and 
formation,  to  the  parts  jufl  nientioned,  but  inclu- 
ding the  whole  of  the  bone.  Its  internal  furface 
m  the  horfe  is  formed  into  a  vaft  number  of  thin 
^l^fes,  which  are  placed  alternately  with  correfpond- 
in^  laminae  of  the  vafcular  fubftance,  and  confti- 
fih'te  a  moil  clofe  conne£lion  between  the  two  parts. 
This  union  is  fo  firm,  that,  when  the  inferior  portion 
©f'  the  hoof  has  been  removed,' a  horfe  may  be 
trotted  roughly  without  the  foot  being  feparated 
from  the  upper  part  'of  the  hoof; 
•■  The  body  of  a  bird  which  has  jufl:  quitted  the 
egg,  is  covered  with  hair  infliead  of  feathers.  Faf- 
ciculi  of  hairs  are  produced  from  one  common 
bulb,  which  is  the  rudiment  of  the  future  feather. 
In  a  few  days  a  black  cylinder  appears,  which  opens 
^t  its  extremity,  and  gives  palfage  to  the  feather. 

The 
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The  oppofite  end  receives  thofe  blood- veflels,  which 
fupply  the  vafcular  fubftance  in  the  barrel  of  the 
feather ;  when  the  ftalk  of  the  feather  has  received 
its  complete  growth,  this  vafcular  body  is  dried  up, 
and  prefents  the  well-known  appearance  in  the  bar. 
rel  of  quills. 

The  parts  which  have  been  juft  defcrlbed,  as  well 
as  the  epidermis,  and  the  fcales,  or  other  hard  co- 
verings of  reptiles  and  fifties  poffefs  neither  veflels 
nor  nerves  ;  and  therefore  the  whole  fuperficies  of 
an  animal's  body  is  really  infenfible,  and  conftitutes 
a  dead  medium,  through  which  impreflions  are  con- 
veyed to  the  fubjacent  living  patts. 

(G)  I  introduce  the  following  quotation  from 
the  2d  chapter  of  the  author's  Manual  of  Natural 
Hijiory  (Handhuch  der  Naturgefcbichte^  ed.  6, 
Gottingen,  1799)  becaufe  it  explains  the  terms 
made  ufe  of  in  the  136th  paragraph;  reprefents 
the  fubjed  in  an  intereiting  point  of  view,  and  con- 
tains the  refult  of  fome  curious  experiments. 

"  In  fpeaking  of  the  growth  of  organized  bodies, 
we  mufl  notice  their  povyer  of  reproduction, — that 
wonderful  property,  of  reftoringor  renewing  parts, 
that  have  been  mutilated  or  entirely  loft.  This  is 
one  of  the  wifeft  provifions  of  nature  for  guarding 
animals  and  plants  againft  the  numerous  dangers, 
by  which  they  are  furrounded.  Hence,  when  view- 
ed in  conneaion  with  the  fyftem  of  growih  altoge- 
ther, it  conftitutes  one  of  ihofe  grand  charaflers, 

which 
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^  which  diftingulfli  the  machines  that  proceed  from 
the  hand  of  the  Creator,  from  all  the  produ6lions 
of  human  Ikill.  The  fprings  and  wheels  of  me- 
chanical inftruments  have  no  power  of  repairing 
themfelves  when  injured  or  worn;  but  fuch  a 
power,  in  different  degrees  is  imparted  to  every  ani- 
«  mal  and  plant. 

At  different  periods  of  the  year,  feveral  organized 
beings  lofe  by  a  fpontaneous  and  natural  procefs 
certain  parts  of  their  body,  which  are  fubfequently 
renewed.  Examples  of  this  occur  in  the  fall  of  the 
Stag's  horns  ;  in  the  moulting  of  birds  ;  in  the  re- 
newal of  the  cuticle  of  ferpents,  and  of  the  larvae  of 
infefts,  and  that  of  the  fliell  of  the  cruftacea  ;  the 
fall  of  the  leaves  of  trees,  &c.  This  may  be  called 
ordinary  or  natural  reproduftion. 

The  fecond,  or  extraordinary  kind  of  reproduc- 
tive power  is  that,  by  which  wounds,  fradures,  or 
any  accidental  mutilation  or  lofs  of  parts  of  an  or- 
ganized body,  are  remedied  or  reftored.  Man  in- 
deed, and  fuch  animals  as  are  nearly  allied  to  him, 
poffefs  this  property  in  a  very  limited  degree,  while 
its  ftrength  and  perfeftion  are  truly  aftonifliing  in 
feveral  cold-blooded  animals,  as  the  water-newt,  the 
crab  and  lobfter,  fnails,  earth-worms,  (lumbricus 
terreflris,)  fea-anemones,  ( adinia J,  the  ftarfifh, 
C  ajlerias,)  frefh-water  polipes  f  hydra  J,  &c. 

Some  experiments  on  this  reproduflive  power 
require  a  hand  exercifed  in  fuch  employments,  to- 
gether with  various  precautic'is,  and  a  favourable 

combination 
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combination  of  circumflances,  for  their  fucce!^ 
Hence  perfons  muft  be  cautious  in  concluding 
againft  the  truth  of  any  flatenient,  becaufe  their  own 
experiments  do  not  fucceed.  After  feveral  fruit- 
lefs  attempts  on  this  fubjeft,  I  have  lately  succeeded 
in  obferving  the  reprodudlion  of  the  whole  head  of 
the  fnail  f  helix  pomatia )  with  its  four  horns  j 
which  occupied  about  fix  months. 

I  preferve  in  fpirits  a  large  water-newt  (lacerta 
palujlris J,  from  which  I  extirpated  nearly  the  whole 
eye  feveral  years  ago.  All  the  humours  were  dif- 
charged,  and  then  four-fifths  of  the  emptied  coats 
were  cut  away.  In  the  courfe  of  ten  months  an 
entirely  new  eye-ball  was  formed ;  with  cornea, 
iris,  cryftalline  lens,  &c. ;  and  this  is  only  diftinguifli- 
ed  from  the  fame  organ  on  the  oppofite  fide,  by 
being  fmaller."  (See  the  Gottbigen  Literary  Notices 
for  1787)  p.  28,  30. 
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ON  SEVERAL   PECULIAR  SECRETIONS. 

§  i4c.Tt  is  necelTary  that  we  fhould  take  no- 
tice of  fome  organs,  deftined  for  the  fecretion  o£ 
pecuh'ar  fluids,  the  ufe  of  which  is  not  hitherto 
fufficiently  determined.  Thefe  occur  in  particular  > 
clalTes,  or  in  certain  genera  and  fpecies  of  animals  ; 
and  may  be  moft  conveniently  confidered  here,  at 
the  end  of  that  divifion,  which  treats  of  the  na- 
tural fun(5lions- 

(A)  Mammalia. 

§  141.  Befides  the  well-known  falivary  glands, 
there  is  another,  which  has  been  defcribed  by 
NucK  in  the  orbit,  particularly  of  the  dog,  and 
fome  other  predacious  animals,  which  has  an  excre- 
tory du£t  opening  near  the  lafl  tooth  of  the  upper 
jaw 

§  142.  Both  fexes  of  both  fpecies  of  the  ele^- 
phant,  viz.  the  African  and  Indian,  have  a  confider- 


'  NucK  S'lal igra^hioi  tab.  3  and  6. 
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able  gland  *  at  the  temple,  between  the  eye  and 
meatus  auditorius,  fecreting  in  the  rutting  feafon  a 
brownifh  juice,  which  is  difcharged  through  an 
opening  in  the  {kin  \ 

As  far  as  regards  the  ftruaure  of  the  organ,  this 
fecretion  refembles  moft,  that  of  the  gland  placed 
at  the  back  of  the  Mexican  mufk  hog  or  pecare 
(fm  taja^u),  (Se?  note  (A),  at  the  end  of  the 
chapter). 

§  143.  Several  ruminating  bifulca,  and  the 
hare^  have,  in  the  part  which  has  been  noticed  above 
(§  16.),  Jehaceom  ftnufes^  which  have  received  that 
name  from  the  adipous  and  vifcous  fubHancc, 
which  is  feparated  there  in  great  aburdance  in  fome 
animals,  and  which  is  well  known  in  the  Jlagy 
where  it  is  fuppofed  to  be  of  a  lacrymal  nature*. 

§  144.    In  moft  cf  the  ruminating  animals^  and 


*  See  tlie  Hijloire  des  j^mmaux  of  the  Parlfian  acaJeniicIans, 
part  3.  p.  138,  and  Camper's  plates  on  the  anatomy  of  the 
elephant,  which  were  prepared  in  his  70th  year. 

^  This  circumftance  has  been  remarked  of  old,  and  has 
been  noticed  in  the  Indian  Mythology.  See  Wilford  in 
the  yffialic  Refearches  vol.  3.  p.  443.  ;  it  occurs  likevvlfe  in 
Strabo.  Compare  alfo  Beaulieu  Voyage  aux  Indes  Orien- 
ialesf^.  105.  (in  the  colJeclion  of  Thevenot  the  elder,  vol.  2.) 
and  J.  W.  Heydt's  "  £!q^  Indian  Theatre"  in  German, 
p.  212. 

See  profeflbr  Schneider  In  the  Lelpfig  Magazine  for  Na- 
tural H  if  ory,  in  German,  1787.  p.  436. 

in 
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in  the  hare^  there  are  cavities  in  the  groins,  near 

■  the  genitals,  called  by  Pallas  antra  inguhiatia  ;  and 
'  containing  a  ftrong-fcented  febaceous  fubftance  fe- 

creted  from  glands  which  lie  under  the  integu- 
ments  ^ 

§  145.    Some  other  mammalia  have  pouches 
:  on  the  abdomen,  covered  internally  with  a  fine 
hair,  and  containing  fatty  fecretions  of  peculiar 
:> odours.    Of  this  kind  are  the  bags  near  the  anus 
,':  of  the  badger  ;  and  that  which  contains  the  teats 

■  of  the  female  marfupial  animals  ^  ' 

§  146.  There  are  alfo  m.  iht  badger,  2iiidith.e  opof- 
fumsy  as  well  as  in  feveral  other  carnivorous  animals, 
(both  among  thofe,  which  are  furniflied  with  fepa- 
rate  toes  (jdigitata\  and  thofe  which  are  web- 
footed  (^pahnata)  peculiar  glands  and  bags  at  the 
end  of  the  re£tum,  fecreting  a  yellow  fubftance  pf 
a  ftrong  and  difagreeable  fmell  in  its  recent  flats, 
and  which  frequently  gives  to  their  excrement  a 
kind  of  mufk-like  odour  %    (See  note  (B), 


'  Ibid,  p.  430. 

*  The  yellow  matter  containeJ  In  this  pouch,  -was  com- 
pared by  Tyson  with  that  which  is  fecreted  in  the  axilla  of 
the  human  fubje(5l.    Ph'tl.  Tranf,  vol.  20,  p.  120. 

'  See  Grbw  Mufeum  Hegalit  Saciet.  tab.  23.  where  he  re- 
prefents  thefe  bags  in  the  polecat,  iveafel,  fe^c,  and  cat.  Dal*- 
BENTON  torn.  9,  tab.  4.  in  the  lion,  tab.  16.  in  the  panther, 
tab.  33.  in  the  ctvelte,  torn.  7.  tab.  13.  in  the  otter. 

S  147- 
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§  147.  Thcfe  anal  glands  mufl:  be  dldinguifhed 
from  another  kind  of  fimilar  glands  and  bags, 
which  alio  fecrete  ftrong-fcented  matters,  but  feein 
to  be  rather  connected  with  the  genitals^  Thefe 
are  found  in  fome  of  the  fame  carnivorous  animals, 
which  pofl'efs  the  anal  glands,  as  the  lion^  the  ci- 
'vette,  &c.  ;  alfo  in  many  herbivora,  which  want 
the  latter  organs ;  in  fome  of  whom  they  exift  in 
both  fexes,  as  in  the  heaver the  ondatra '°  {jiius  zi 
beihiciis)^  he.  in  others  they  are  peculiar  to  the 
male,  as  in  the  mufk  animal",  whofe  pouch  is 
found  in  the  prepuce  near  the  navel.  (See 
note  (C). 

§  14S.  We  mufl:  alfo  mention  here  the  glan- 
dular  cavities,  covered  internally  with  hair,  which 
are  found  in  the  feet  of  feveral  ruminating  bifulca, 
and  particularly  in  the  fheep.  They  have  an  ex- 
cretory du6:  opening  at  the  junftion  of  the  toes"  ; 


*  Tyson,  who  firft  carefully  examined  the  difFerent  kinds 
of  what  he  calls  "/cent  bags'*  has  not  diftingnifhed  them 
from  each  other.  See  Plot's  Natural  Hi/lory  of  Oxfordjhirc, 
p.  30 J.  and  the  Ph'ilof.  Tranf.  vol.  13  and  20.  alfo  Halle r 
Ekm.  Phyfiol.  torn.  7.  p.  J 47,  &c. 

»  Daubenton,  torn.  8.  tab.  41.  42. 

*°  SarR-AZIN  in  the  Mem.  de  I'Jcad.  des  Sci.  1725.  tab. 
12.  13- 

•  "  Pallas  Spitikg.  Zoolog.  13.  tab.  6. 
"  R.  Livingstone  in  the  2d  vol.  of  the  Tranf.  of  the  Sc- 
eleiy  of  New  Tori,  p.  140. 

and 
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and  the  obftruaion  of  this,  particularly  from  a  long 
continuation  of  wet  weather,  occafions  troublefonie 
fymptoms. 

(B)  Birds. 

§  149.  Although  birds  do  not.  mafticate  their 
food,  feveral  of  them,  particularly  among  the  />/V;, 
have  confiderable  falivary  glands  at  the  fides  of  the 
lower  mandible.  The  fecretion  of  thefe  glands 
ferves  to  facilitate  the  numerous  and  ftrong  mo« 
tions  performed  by  the  tongue  in  deglutition. 
(See  note  (D). 

The  pancreas  is  of  confiderable  fize  particularly 
in  thofe  birds  of  prey,  which  do  not  drink :  its  form 
and  ftruflure  vary  confiderably. 

§  150.  The  glands  which  fecrete  the  oil,  on 
the  upper  part  of  the  tail,  are  largeft  in  aquatic 
birds  J  in  fome  of  which,  as  the  anas  mofchata,  the 
fecreted  fubftance  has  a  mufk-like  odour.  In  that 
race  of  the  common  fowl,  which  has  no  tail,  (the 
Gallus  ecaudatus)  this  organ  no  longer  exifts.'-' 
(See  note  (E), 


"  REAUMEyR,  ^r/  dt  fd'ire  eckrre  ks  O'lfeaux  Do^nejllquef. 
torn.  1 1,  p.  332. 

(C)  Am- 
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(C)  Amphibia. 

§  151.  I  do  not  think  it  probable,  that  the 
part,  which  has  often  been  confidered  as  a  pan- 
creas in  this  and  the  following  claffes  of  animals, 
really  deferves  that  name  '\ 

Anal  glands,  which  diflfeminate  a  ftrong  fpecific 
odour  at  certain  times  are  found  in  feme  animals 
of  this  clafs ;  for  inftance  in  the  Cayman  fLacerta 
Alligator  J  y  and  the  rattlefnake 

§  152.  An  acrid  fluid  exudes  through  numer- 
ous pores  of  the  flun  in  fome  reptiles,  when  they  are 
irritated  ;  as  in  the  falamatider  and  in  toads.  It  is 
faid  that  the  gecko  fecretes  a  really  venomous  fluid 
between  its  toes.  But  there  is  a  much  more  dan- 
gerous kind  of  poifon  formed  in  fome  ferpents, 
which  are  diftinguifhed  from  the  innocent  ones  by 
the  organs  pointed  out  in  the  71ft  paragraph. 
(See  note  (F). 

(D)  Fishes. 

§  153.  The  nioft  univerfal  fecretion  in  this 
clafs,  which  comes  under  the  prefent  chapter,  is 


Zootomifts  have  not  been  able  to  agree  on  this  point. 
^Charas  took  that  to  be  ihe  paijti'eas  of  lerpents,  which 
Tyson  with  the  ancients  called  the  ipleen. 
.    '5  'i\sON  in  the  Philol".  Tranf.     vt  1.  ^S-'V-  3^' 

-^'^    ^'  '  that 
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;:hat  of  the  mucus,  which  befmears  their  fliln  and 
ifcales,  and  which  is  formed  in  canals"  lying  near 
:he  lateral  lines,  and  in  the  fame  direction  with 
them;  one  or  more  of  thefe  canals  running  on  each 
ifide  from  the  head  to  the  tail-fin.  In  fome  fiflies  the 
iinucus  is  poured  out  in  the  intervals  of  the  fcales  ; 
but  in  others  thofe  parts  are  perforated  by  regular 
openings  for  its  difcharge      (See  note  (G). 

(E)  Insects. 

There  are  no  true  conglomerate  glands,  nor  ana- 
logous parts  in  infefts ;  but  their  diffierent  fe.cre- 
tions  are  performed  by  loofe  veffels  '^  Befides 
the  different  fecretions  of  peculiar  matters,  which 
Ibelong  exclufively  to  fmgle  fpecies,  as  the  vapour, 
which  fome  carabi  ( carabiis  crepitans^  marginaiusy 
&c.)  difcharge,  and  the  ftrong  odours  with  which 
"everal  of  the  bug-kind  defend  themfelves  in  cafe 
of  neceffity,  two  kinds  of  fecreted  fluids  deferve 
to  be  particularly  remaiked  in  this  clafs  :  the  filk 


'*  See  the  two  claffical  works  of  Sthko,  who  difcovered. 
thefe  parts  :  de  mufculis  et  glaHdulh,  p.  42.  and  ehmentar.  myo- 
^og.  fpecimen.  p.  72.  j  alfo  LoRENziNi.p.  7.  and  21. 

"  A.  RiYiNy^  in  the  Ltiplic  ^^la  Emditorum,  .1687. 
).  161.  and  Perrault  Efais  de  Phyfique,  torn.  3.  tab.  20. 

"  Cuvi  ER  in  the  Memoirs  de  la  SocWtd'HiJl  Nut  de  Paris',, 
an.  7.  p.  40. 

which 
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which  Is  formed  by  the  larvse  of  phalena  "  (mollis) 
and  by  fpiders  ^° ;  fee  note  (H)  and  the poifon  with 
which  feveral  hymenopterous '  and  apterous  *  in- 
fe£ls  are  armed.    See  note  (I). 

The  wax,  which  is  prepared  by  tjie  honey-bees, , 
And  by  the  Indian  coccus  mellificus,  deferves  to  be- 
'enumerated  among  the  fecreiions,  which  are  pecu-- 
liar  to  animals  of  this  clafs. 


(F)  Vermes. 


g  155.  The  mofl:  remarkable  fecretions  in  this 
clafs  take  place  in  the  teRacea.  There  is  one  of 
ihefe  common  to  the  whole  clafs ;  viz.  the  for- 
mation  of  the  calcareous  matter  of  their  fhells  ^ 
which  takes  place  in  a  peculiar  vifcus  lying  near 
the  heart  (facculus  calcariu,  Swammerd.  glan^ 
dula  iejiacea  Poll)  The  celebrated  purplej 
colour  is  formed  in  fome  marine  genera  j  as  thei 


'9  See  Lyonet,  tab.  5.  and  14. 

"  Rose L,  torn.  4.  tab.  29.  •    ,  .  1, 

I  See  SwAMMERDAM's  pktes  of  the  organ  in  the  bee,  tab 

i8  and  19.  ,  ,.  .  u  « 

^  RtcH.MEAD,  Optra  M:dica,tom.  2.  tab.  3. 
3  S^.MM...AM,  tab.  5.  of  the  Hen.  Pomatla.  Pom.  ton: 
■  ^.   tab.  20.   of  the   Venus  Cblonc,  tab.  26.  of  the  ^^ra 

^''fL  St. 6m  of  the  B.ccinum  Ufhs  in  the  r.th  vol.  0. 

j;iUiuh.  Scljl:.  Sirlper.  p.  SO-  „ 
it  "  ' 
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Buccintim  lapilhis  and  echinophorum,  murex  brandaris 
ind  trmculus,  Helix  ianth'ma,  area  nucleus,  &c. 
Laflly  fome  bivalves,  under  extraordinary  circum-, 
fiances  form  pearls  ^  on  the  inner  furfaee  of  their 
fhell.  (See  note  (K)  for  an  account  of  th.e  fllk, 
ifecreted  by  mollufca,  and  note  (L)  for  the  ink  of 
the  cuttle  fifli.) 


Additions  io  Chapter  the  Ele:venth. 

:  (A)  This  remarkable  gland  is  found  on  the 
back  of  the  animal,  over  the  facrum.  It  is  of  a 
confiderable  fize  (between  two  and  three  inches 
iong,  and  above  and  inch  bj-oad),  and  is  compofed 
of  feveral  lobules,  whofe  duds  join  into  one  canal, 
which  penetrates  the  Ikin.  It  furnifhes  a  fecretion 
of  a  very  pleafant  mulk-like  odour,  from  which 
•Tyson  denominated  the  animal  aper  mofchiferus, 
■The  opening  of  this  part  on  the  back  has  been 
defcribed  by  many  authors  as  fhe  navel  (Bar.^ 
THOLIN.  Cent.  2.  Hijh.  Med.  96.) 

Tyson  in  the  Pbilof.  Tranf.  No.  153,  or  in 
his  wori^j-,  London,  410.  1751,  with  a  good  delinea- 
tion of  the  gland. 

■ '  —   ■  ■  ■  ■ — — — —   ■^■T.      I  ■■  ■  ■  ■  1,  


^  PoLJj  tom.  I.    Introduction,  p.  19. 

<i,3  (B)  Thefe 
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(B)  Thefe  anal  bags  are  of  a  fpherical  formi 
and  have  a  fmall  round  opening  jufl  at  the  marglu 
of  the  anus.  They  feem  to  belong  particularly  to 
the  carnivorous  animals.  They  may  be  feen  very 
well  in  the  cat.  Their  fecretion  poffeffes  that 
ftrong  difagreable  odour,  which  charafterifes  fo 
remarkably  many  animals  of  this  order,  as  the  fox 
and  all  the  weazel  tribe  ;  and  which  has  even  made 
the  polecat  proverbial  in  common  language,  and 
has  bellowed  on  it  its  fcientific  ndiine^  mujiela pu- 
iorius.  Some  American  fpecies  exceed  the  fetor  even 
of  the  polecat.  This  is  the  cafe  with  the  viverra 
mephitica  and  coajfe  (the  Ikunk  and  fqualh).  They 
pour  out  the  fetid  matter  when  purfued  j  and  are 
thereby  effeftually  defended,  as  neither  man  nor 
animal  can  approach  them. 

Thefe  parts  are  not  however  confined  to  the 
carnivora,  as  feveral  rodentia  poflcfs  them. 

(C)  It  is  from  thefe  glands,  and  not  from  the  tefti- 
dles,  as  naturalifts  have  abfurdly  fuppofed,  that 
the  fubftance  called  cajlorewn  is  produced.  A  de-* 
lineation  of  the  parts,  from  the  dilTedlion  of  the 
Parifian  academicians,  may  be  feen  in  the  colleftion 
of  Blasius.  Anatonu  An'mal'mm.  tab.  ij. 

That  valuable  article  of  the  materia  medica, 
mujk^  is  produced  from  fimilar  glands  in  the  mof- 
chus  mofchifcr  (in  Englilh  the  mufk),  an  animal 

found 
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found  in  the  mountains  of  Thibet,  and  the  fouthern 
parts  of  Siberia. 

(D)  I  have  already  ftated  that  fallvary  glands, 
in  the  proper  fenfe  of  the  term,  do  not  exift  in 
birds ;  and  that  the  parts  which  the  author  men- 
tions here,  muft  be  regarded  in  a  different  point  of 
view.    (See  the  note  to  §  94.} 

(E)  Tyson  flates  that  the  oftrich  has  this  gland 
Ctuated  not  on  the  rump,  but  further  forwards, 
(Anatomy  of  the  Mexican  Mufk-hog,  p.  39.)  Ihave 
obferved  in  the  fituation,  which  he  mentions,  a 
pretty  confiderable  bag  with  hard  callous  fides, 
and  nothing  glandular  in  its  coats.  It  contained 
a  brown  and  unduous,  but  nearly  folld  matter,  and 
I  could  difcover  no  external  opening  j  but  it  had 
been  fomewhat  cut  before  I  examined  it.  It  cannot 
t  think  be  very  well  compared  with  the  oil  bag  of 
the  rump. 

(F)  There  is  found  In  the  crocodile,  on  each 
fide  of  the  lower  jaw,  and  juft  under  the  Ikin,  a 
gland,  whofe  du6l  opens  externally.  It  fecretes  a 
fubflance  ftnelHng  like  mu(k. 

(G)  CuviER  reprefents  the  tubes  which  open 
in  the  courfe  of  the  linea  lateralis  of  fi(hes,  as  the 
excretory  dufts  of  two  glands  placed  above  the 

Its.      (Lemons  d'Anat.   comparee.)  torn, 
p.  260. 

Q~4  In 
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In  the  Jkate  the  openings  are  not  confined 
to  any  particular  part,  but  are  fcattered  over 
the  furface.  The  tubes  radiate  from  one  point, 
jufl  above  the  angle  of  the  jaw  ;  and  the  third 
branch  of  the  fifth  pair  of  nerve?  is  diftributed 
at  that  part ;  its  filaments  accompanying  the 
tubes. 

For  an  account  of  the  ele£lrical  organs  of  fifhes, 
which  mufl:  be  confidered  as  parts  fecreting  the 
eledrical  matter,  fee  §  217:  and  for  their  fwim- 
ming  bladder,  in  which  a  fecretion  of  air  is  ef- 
feaed,  §  186. 

(H)  Almoft  all  the  larvae  or  caterpillars  fpin 
for  themfelves  fome  kind  of  covering  before  their 
metamorphofis ;  but  it  is  the  filkworm  only  (bom- 
byx  ?}ioriJ,  that  furnifhes  the  materials  of  our 
various  filk  manufadures,  as  the  thread  which  it 
forms  is  very  pliant  and  abundant,  and  can  be 
eafily  unrolled. 

The  fecretory  organs,  which  furnifh  th-is  matter 
of  filk,  are  the  fame  in  all  larvje.  They  confifl: 
of  two  long  tubes,  at  firft  fmall  and  tortuous,  but 
growing  gradually  larger  to  form  a  kind  of  refer- 
voir,  and  terminating  in  a  fingle  very  fmall  tube, 
which  opens  under  the  lower  lip.  It  is  by  moving 
its  head  from  fide  to  fide,  that  the  animal  draws 
out  the  filk. 

(I)  In  thofe  Infefls,  which  polTefs  flings,  the 

irritating 
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irritating  or  poifonous  fluid  is  formed  ia  a  peculiar 
bag,  which  fends  a  du£t  to  the  fling.  The  latter 
part  is  hollow,  and  its  tube  opens  externally.  It 
is  contained  in  a  fheath,  and  barbed  at  the  fides  of 
its  point,  fo  that  it  ufually  remains  in  the  wound, 
which  it  inflifts.  A  delineation  of  thefe  parts  in 
a  magnified  view  may  be  feen  in  Swammerdam, 
tab.  27.  of  the  Englifh  tranflation. 

(K)  Several  acephalous  mollufca  produce  a 
kind  of  filk,  fimilar  to  that  of  the  larvae  of  infedls. 
It  is  fometimes  called  the  beard ;  and  is  employed 
by  the  animal  in  order  to  attach  itfelf  to  rocks,  &c. 
It  is  formed  by  a  conglomerate  gland,  placed  near 
the  foot ;  which  latter  part  draws  out  the  filk  from 
the  excretory  du6t,  and  moulds  it  in  a  groove  on  its 
furface.  The  fea  mufcle  (viytilus^  the  pinna,  and 
ferna,  exemplify  this  flrudure.  The  pinna  pro- 
duces it  in  fuch  quantity,  and  of  fuch  quality,  as 
to  admit  of  its  being  manufactured  into  gloves, 
which  is  done  atMeflinaand  Palermo  (Blumenb. 
handhuch  der  Naturgefchichte.  ed.  6.  p.  43 8. J 

(L)  The  black  inky  fluid  of  the  cuttle* fifh, 
which  has  often  been  fuppofed  to  be  the  bile,  is  a 
very  Angular  fecretion,  that  muft  be  noticed  in 
this  place.  The  bag,  in  which  it  is  contained,  has 
a  fine  callous  internal  furface,  and  its  excretory 
duft  opens  near  the  anus.  The  fluid  itfelf  is  thick, 
^ut  mifcible  with  water  to  fuch  a  degree,  that  a 

very 
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very  fmall  quantity  will  colour  a  vafl:  bulk  of 
water  ;  and  the  animal  employs  it  in  this  way  to 
elude  the  purfuit  of  its  enemies.  According  to 
CuviER,  the  Indian  tfik  which  comes  from  China) 
is  made  of  this  fluid.  (Lcpris  d^Anat,  Comp,  torn.  5. 
p.  262.) 
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CHAPTER  XIL 

ON  THE  HEART  AND  BLOOD- VESSELS# 

S  156.  A  PERFECT  circulating  fyftem,  to  which 
on  the  one  hand  fluids  are  brought  by  the  abforb- 
ents,  to  be  converted  into  blood  ;  and  from  which 
on  the  other  fide,  various  juices  are  feparatefd  in 
glands,  and  vifcera  of  a  glandular  ftrudlurc;  ap- 
pears to  belong  univerfally  and  exclufively  to  red- 
blooded  animals.  A  pericardium  exifts  in  all  thefe 
animals.'  Parts  of  fuch  a  fyftem,  particularly  a 
heart,  and  certain  veflels  connected  with  it  are 
found  in  fonae  genera  of  the  two  white-blooded 
clafles, 


(A)  Mammalia. 

§  157.  The  internal  ftruflure  of  the  heart  i$ 
the  fame  as  in  man  j  but  its  fituation  in  quadru- 

H'  •    ....  .        .  — 

'  It  Is  furprifing  that  fo  many  good  anatomifts  fiiould 
have  denied  the  exiftence  of  a  pericardium  in  the  hedgehog. 
Blasius,  Peyerj  Harder,  Tozz.etti,  &c.  are  among  thefe. 
The  membrane  is  indeed  very  delicate  in  this  animal,  and  it 
requires  fome  care  to  avoid  tearing  it  in  opening  the  chpd. 

peds 
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peds  and  cetacea  differs  from  that  which  it  has  in 
the  human  fubjeft.  It  is  in  the  former  more 
lengthwife  with  refped  to  the  body  ;  refting  rather 
on  the  fternum  than  on  the  diaphragm.  Hence 
the  pericardium  of  thefe  animals  is  not  connefted 
with  the  diaphragm''  as  in  the  human  fubjecl ;  the 
portion  of  the  inferior  vena  cava  within  the  cheft 
is  proportionably  longer,^  (See  note  (D)  at  the 
end  of  the  chapter.) 

§  158.  The  larger  adult  bifulca,  and  the  pig 
have  two  fmall  flat  bones,  (which  have  been  called, 
particularly  in  the  ftag,  bones  of  the  heart )  where 
the  aorta  arifes  from  the  left  ventricle.  The  com- 
mon notion  that  they  ferve  as  a  fupport  to  the 
valves,*  does  not  much  elucidate  the  fubje(51:.  (See 
note  (B). 

§  159.  It  has  been  fuppofed,  that  the  amphi- 
bious animals  of  this  clafs  and  the  cetacea  have  an 
o^tn  foramen  o'Dale,  like  that  of  the  foetus,  in  their 
feptum  auricularum.  And  the  neceflity  of  fuch 
an  opening  has  been  inferred  from  their  way  of 

.  „  .  1, 

^  See  MoRGAGNi  in  his  Epift.  jinat.  p.  302,  edit.  1764. 

^  On  the  proportionate  length  of  the  heart  to  that"  of  the 
whole  body.  See  T.  H.  Bergman,  Prima  liuea  Patholog'ia 
Comparata.    Gott.  ii>04, 4- 

*  G.  I.  KeucHfiNy  Occults  e  CorJlbus  /intmalium.  Gro- 
ning.  ^77''  4' 

life } 
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life ;  fince  they  often  pafs  a  confiderable  time  under 
"water  without  breathing.  This  fuppofition  has 
been  fully  refuted  by  the  repeated  difledion  of 
adult  animals  of  this  kind ;  which  has  (hewn  that  an 
exception  from  the  general  rule  very  rarely  occurs.^ 
(See  note  (C), 

In  feveral  genera  and  fpecies,  of  web-footed  mam- 
malia, and  cetacea  (that  is,  in  the  common  and  fea- 
otters,  in  the  dolphin,  &c.  )  particular  veflels  have 
"been  obferved  to  be  confiderably  and  conftantly 
enlarged,  and  tortuous.  This  ftrudure  has  been 
principally  remarked  in  the  inferior  vena  cava  ; 
where  there  can  be  no  doubt  that  it  ferves,  while 
the  animal  is  under  water,  to  receive  a  part  of 
the  returning  blood,  and  to  retain  it  until  refpira- 
tion  can  be  again  performed,  and  the  lefler^  circu- 
lation be  thereby  again  put  in  attion. 

§  160.  There  are  fome  remarkable  clrcum- 
flances  in  the  diftribution  of  particular  arteries  in 
certain  animals  of  this  clafs,    We  may  notice,  as 


*  I  poffefs  through  the  kindnefs  of  Dr,  Albers,  of  Brc 
men  -a.  very  fingular  heart  of  a.n  adult  feal.  The  foramen 
fvale  and  ductus  arter'tofus  are  completely  open.  Both  the  arte- 
rial trunks,  and  particularly  the  aortii,  form  Iargc>  and  as  it 
were  anemyfmatic  expaafions.  The  fame  faft  was  obferved 
by  Segsk  in  the  latter  veflcl  inafeal,  of  which  he  has  given 
an  account  in  the  Ephem.  Nat.  Cwios,  Doc.  i.  an  9.  p.  252. 

*  KuLMUs  ill  th(.'  J£la  /.cad.  Natur.  Curios,  torn.  l.'p.  25.. 

the 
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the  mofl  fingular  of  thefe,  the  rete  mirablle,  formed 
by  the  internal  carotid  at  its  entrance  into  the  cra- 
nium, in  feveral  ruminating  bifcula^  and  carnivo- 
rous animals :  and  that  divifion  of  the  arterial 
trunks  of  the  extremities,  which  has  been  obferved 
by  Mr.  Carlisle  '  in  the  flow.moving  animals,  viz. 
the  floths,  and  lemur  tardigradus.  The  arteries 
of  the  arm  and  thigh  in  thefe  cafes,  divide  as  they 
leave  the  trunk  into  numerous  parallel  branches, 
■which  are  united  again  towards  the  elbow  and 
knee.  *  (See  note  (D), 

(B)  Birds. 

§  i6t.  The  whole  of  this  clafs  without  excep- 
tion, polfefs  a  very  remarkable  peculiarity  in  the 
ftruSureof  the  heart.  The  right  ventricle,  inflead 
of  having  a  membranous  valve  (fuch  as  are  found 
in  both  ventricles  of  mammalia,  and  alfo  m  the  left 
of  birds),  is  provided  with  a  flrong,  tenfe,  and 


'  It  is  reprefented  by  Monro  in  tlie  flink  calf.  Oiif.  on  the 
Nervous  Syfiem,  tab,  I  * 

*  In  the  Pb'tlos.  Trans,  for  1800,  p.  98. 

*  The  moil  curious  and  elegant  diftributlon  of  veins  oc- 
curs in  the  foot  of  the  horfe  ;  where  thefe  veflels  run  in  in- 
numerable parallel  branches  on  the  anterior  furface  of  the- 
cpffin  bone,  and  form  a  reticular  plexus  of  anaftomofes  oa 
the  uuder  part  which  coiiipletel/  covers  the  furface  of  the 

nearly 
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nearly  triangular  mufcle.  This  fingular  ftruaure 
affifts  in  driving  the  blood  with  greater  force,  from 
the  right  fide  of  the  heart  into  the  lungs :  fince  the 
expanfion  of  the  latter  organs  by  refpiratlon,  which 
facilitates  the  tranfmiffion  of  the  carbonated '  blood 
in  mammalia,  does  not  take  place  in  birds,  on  ac- 
count of  the  connexion  vs^hich  their  lungs  have 
with  the  numerous  air-cells,  which  will  be  after- 
wards defcribed.'° 

(C)    Amphibia.  • 

§  162.  The  frogs,  lizards,  and  ferpents,  of  this 
country  at  leaft,  have  a  fimple  heart,  confifting  of 
a  fingle  ventricle  and  auricle."    See  note  (E). 

$  163.  The  ftrufture  of  this  part  is  very  diffe- 
rent in  the  turtle  5'^  and  has  given  rife  to  more 
controverfy  than  that  of  any  order  of  animals. 


'  The  reafons  which  have  induced  me  to  fubflitute  the 
terms,  carbonated  and  oxygenated,  for  thofe  of  venous  and  ar- 
terial blood  have  been  explained  in  the  Injiit.  PhyfioL  p.  13. 

"  I  have  fpoken  more  largely  of  this  part,  in  the  Comment. 
Reg.  Soc.  Scient.  Getting,  vol.  9,  Vi^here  there  is  alfo  a  repre- 
fentation  of  the  mufcle  in  the  heron,  p.  128. 

"  SwAMMERDAM  givcs  the  clearcft  reprefentation  of  the 
heart  of  the  frog,  and  of  the  veffels,  which  are  moft  imme- 
diately connected  with  it,  tab.  49. 

"  I  have  lately  opened  a  tortoife  from  Morocco,  which 
came  to  me  alive,  and  for  which  I  am  alfo  indebted  to  Dr. 

.  R  Their 
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Their  heart  poflefles  two  auricles,'^  which  are  fepa- 
rated  by  a  complete  feptum,  like  thofe  of  warm- 
blooded animals,  and  receive  their  blood  in  the 
fame  manner,  as  in  thofe  animals ;  viz.  the  two 
vena;  cava;  terminate  in  the  right  auricle,  the  pul- 
monary veins  in  the  left.  Each  pours  its  blood  into 
the  correfponding  ventricle,  of  which  cavities  there 
are  two  :  thus  the  flru(51:ure  of  the  heart  hitherto 
refembles  that  of  mammalia. 

The  charadleriflic  peculiarities,  which  diftinguifh 
the  heart  of  thefe  animals,  confift  in  two  circum- 
flances.  Firfl:,  both  the  ventricles  communicate  to- 
gether J  there  is  a  mufcular,  and  as  it  were  tubular 


Albers.  The  ftrufture  of  its  heart,  concerning  which  Mor- 
GAGNi  himfelf  was  in  doubt,  exadly  refembled  that  of  the 
turtle  in  the  raoft.  important  circumftances  :  viz.  in  the 
union  of  the  two  ventricles  by  an  intermediate  opening,  in 
the  origin  of  the  large  arteries  from  the  right  ventricle,  as 
well  as  in  the  diftribution  of  the  aorta,  and  the  union  of  its 
two  chief  branches  in  the  abdomen.  The  cavities  of  the 
ventricles  were  equ/^lly  fmall ;  their  parietes  equally  fpongy. 
The  intermediate  opening  of  the  ventricles  was  more  fimple^ 
as  it  had  not  the  valvular  ftrufture,  which  is  found  in  the 
heart  of  the  turtle.  The  auricles  were  loofe  and  thin  as  ia 
the  teftudo  taretta  ;  not  ftrong  and  fpongy  as  in  the  mydas. 

"  A  remarkable  difference  exifts  in  the  ftru(5l;ure  of  the 
auricles  between  the  tejiudo  saretta  and  mydat,  both  of  whofe 
hearts  now  lie  before  me.  The  auricles  of  the  former -are 
thin,  like  thofe  of  warm-blooded  animals  ;  in  the  latter  they 
are  very  firm,  and  have  almoft  as  thick  and  ftrong  parietes 
as  the  ventricles^  ' 

valve, 
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valve,  going  from  the  left  to  the  right  cavity,  by 
I  means  of  which  the  former  opens  into  the  latter. 
Secondly,  the  large  arterial  trunks  arife  all  toge-e 
ther  from  the  right  ventricle  only  (no  veflel  coming 
from  the  left).  The  aorta,  forming  three  grand 
trunks'*,  is  fituated  towards  the  right  fide  and  the 
upper  part ;  the  pulmonary  artery  comes  as  it  were 
from  a  particular  dilatation'^  which  is  not  fituated  in 
the  middle  of  the  bafis  of  the  heart,  but  lower ;  (it 
mufl:  be  underftood,  as  we  have  already  obferved, 
that  we  apply  thefe  terms  according  to  the  hori- 
zontal pofition  of  the  animal.) 

"We  can  now  comprehend  how  this  wonderful 
and  anomalous  ftrufture,  by  which  all  the  blood  is 
propelled  from  the  right  ventricle  only,  is  accom- 
modated to  the  peculiar  way  of  life  of  the  animal, 
which  fubjedls  it  frequently  to  remaining  for  a  long 
time  under  water.  For  the  greater  circulation  is 
fo  far  independent  of  that,  which  goes  through  the 
lungs,  that  it  can  proceed,  while  the  animal  is  un-, 
der  water,  and  thereby  prevented  from  refpiriog. 


Two  of  thefe  go  to  the  abdomen  ;  the  right  is  the  pro- 
per aorta  abdominaUs,  the  left  is  the  duBus  commmicativus  of 
Mery,  who  compared  it  to  the  du£lus  arteriofus  of  the  foetus 

Mery  confidered  this  dilatation  as  a  third  ventride, 
ventriculus  intermedius  ;  hence  it  has  happened,  that  fome  zoo- 
tomifts  have  afLribed  to  the  turtle  a  fingle  vpntricle,  (on  ac- 
count of  the  communication) ;  fome  two,  and  others  three. 

8.  a  aJthpugli 
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although  the  latter  is  impeded.  In  warm-blooded 
animals,  on  the  contrary,  no  blood  can  enter  the 
aorta,  which  has  not  previoufly  paffcd  through  the 
lungs,  into  the  left  ventricle  ;  and  hence  an  obftruc- 
tion  of  refpiration  moft  immediately  influences  the 
greater  circulation'^ 

(D)  Fishes. 

§  164.  The  heart  in  this  clafs  of  animals  is  ex- 
tremely fmall  in  proportion  to  the  body.  Its  ftruc- 
ture  is  very  fimple,  as  it  confifts  of  a  fingle  auricle 
and  ventricle,  which  correfpond  with  the  right  fide 
of  the  heart  in  warm-blooded  animals.  The  ven- 
tricle gives  rife  to  a  fingle  arterial  trunk  (which  is 
expanded  in  moft  fifhes  into  a  kind  of  bulb  as  it 
leaves  the  heart),  going  ftraight  forwards  to  the 
branchia,  or  organs  of  refpiration.  The  blood, 
pafles  from  thefe  into  a  large  artery,  analogous  toi 
the  aorta,  which  goes  along  the  fpine  and  fupplies . 


The  beft  and  moft  intelligible  delineations  of  the  turtle's^ 
heart  are  thofe  by  Mert  in  the  Mem.  de  VAcad.  des  Sc.  1703.. 
Although  he  made  an  erroneous  application  of  them  to  the: 
courfe  which  he'  fuppofed  the  blood  to  take  in  the  heart  off 
the  human  foetus.  I  conclude  from  a  comparifon  with  myr 
own  preparations,  that  his  drawings  were  taken  from  the: 
tejfudo  caretta. 

the 
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the  body  of  the  animal.  It  is  then  returned  by  the 
yenas  cavre  into  the  auricle'^ 

§  165.  Moft  cold-blooded  animals,  as  fiflies,  and 
the  amphibia  of  this  country,  have  a  much  fmaller 
proportion  of  blood,  and  fewer  blood-velTels  than 
thofe  with  warm  blood.  On  the  contrary,  they 
have  a  much  greater  number  of  colourlefs  vejfels 
arifing  from  the  arterial  fyften^. 


(E)  Insects. 

§  166.  A  true  heart,  and  fyftem  pf  veffels  qon- 
jnefted  with  it,  are  found  in  a  very  fe\y  of  vj^hat 
are  called  white-blooded  animals.  In  this  clafs 
they  feem  to  belong  only  to  fome  genera  of  inf^dts 


Reprefentations  of  the  heart  of  a  fifh  are  given  by  Pei^- 
RAUlT  in  the  Elfdis  de  Phyjique^  torn.  4.  tab.  19.  :  by  Du- 
VERNEY,  in  his  pollhumous  "'■^uvres  ylnatom'tques" ,  torn,  2> 
tab.  9. :  by  Gouan  Hijloria  Ptfcium,  tab.  4.  (all  thefe  how- 
ever call  the  trunk  of  the  branchlnl  artery,  the  aorta  J  and  by 
Monro  in  his  "  Stru^Iure and  Phyf,ology  of  Fijhes." 

"  In  an  experiment  which  I  mBde  on  this  fubjed,  I  ob- 
tained from  24  adult  \v2LttT-ncwX.s  (lacerta  palujlris)  which 
has  been  jiift  caught,  and  weighed  \\  oz.  three  Ibruples  and 
a  half  of  blood.  The  proportion  therefore  of  this  fluid  to 
the  weight  ot  the  body  was  as  2  j  to  36  ;  while  the  fame  pro- 
jjortion  in  an  adult  and  healthy  man  is  as  i  to  5. 

R-  3  which 
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tvhich  have  no  wings  ;  as  the  genus  cancer^"*  and 
monocuhis.  Several  of  the  older  zootomifts  confi- 
dered  the  dorfal  veflel  of  the  larvse,  &c.  to  be  a 
heart  ;  but  this  opinion  has  been  already  refatedlsy 
Lyqnet.  In  the  genera  which  we  have  mentioned, 
there  feems  to  be  no  paflage  of  the  arterial  extre- 
mities into  the  origins  of  veins,  and  confequently  no 
true  circulation.  (On  the  mode  of  nutrition  ia 
thefe  animals,  fee  note  (F). 

(F)  Vermes. 

§  167.  In  many  genera  of  this  clafs,  particularly 
among  the  molliifca  ^°  and  teftacea^  there  is  a  very 
manifeft  heart%  which  is  fometimes  of  a  Angular 
ftrudture.  It  confifts,  for  inftance,  in  the  cuttle-fijh^ 
of  one  ventricle,  and  two  auricles,  which  lie  at 
fome  dift^nce  from  the  ventricle,  near  the  gills. 


"  Willis  De  Animd  Brulorum,  tab.  3.  fig.  i.  Rosel's 
Jnfeasf  vol.  3,  tab.  58. 

'°  See  SwAMMERDAM  of  the  Itmax  maxirnus,  tab.  9.  of  the 
fepia  officinalis,  tab.  5?.    Monro  on  Fijbes,  tab.  31. 

'  See  Pol  I  teflacea  utriufque  Sicilia,  Vol.  i,  and  2,  for  ^ 
reprefentation  of  this  in  feveral  teftacea.    Willis  in  the 
work  above  quoted,  tab.  2.  of  the  oyjier.  Swammerdam,.,. 
tab.  5,  of  the  helix  pomalia. 

*  CuviER  divides  the  whole  clafs  of  •vermes,  according  as 
they  are  furnifhed  with  a  heart,  and  vafcuiar  fyftem,  or  are 
deftitute  of  thefe  organs,  into  two  families  :  the  former  he 
calls  mollufca,  the  latter  %oophiia. 

Some 
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Some  bivalves  are  faid  by  Poli  to  have  two  auricles,- 
and  feme  even  four.  But  in  all  thefe  inftances, 
there  has  been  no  connexion  hitherto  difcovered 
between  the  arteries  and  veins  ;^  while  on  the  other 
hand  feme  genera  in  other  orders  of  this  clafs 
have  a  connected  fyftem  of  veflels  without  a  heart 
and  the  proper  zoophytes  cannot  be  faid  to  poffefs  ei- 
ther ;  as  their  nutrition  feems  to  be  effected  by  an 
immediate  derivation  of  the  nutritive  fluid  from 
their  abdominal  cavity  into  the  gelatinous  paren- 
chyma of  their  body^  * 


fc"  ■  '  '  •   ~ 

3  See  Poli,  torn.  2,  tab.  25,  of  the  area  tioa,  and  tab.  27, 
of  the  q/lrea  jacobaa,  alfo  torn,  i,  introduftion,  p.  39. 

B.  F.  Bening  de  h'trudinibus.  Harderov.  1776,  410.  a 
very  excellent  monograph.  The  medufa  alfo  have  no  heart, 
but  amanifeft  circulating  fyftem  of  arteries  and  veins.  See 
MiTCHiLL  in  Jlbers^s  American  Amalti  in  German,  pt.  i. 
p.  121. 

'  Spallanzaki,  Fontana,  and  Mulle  r,  have  confidered 
the  dark  portion  in  the  body  of  the  wheel  animal  {yorticella 
rotatoria]  to  be  a  heart ;  although  it  has  voluntary  motion, 
■which  is  influenced  by  that  of  the  radi.  And  they  have 
employed  this  by  a  curious  pet'itio  fruicifii,  to  prove  that  there 
are  animals  which  have  a  voluntary  power  of  fetting  their 
heart  in  motion,  or  leaving  it  at  reft.  I  have  fhewn  twenty- 
three  years  ago,  that  this  remarkable  organ  can  by  no  means 
be  looked  upon  as  a  heart,  but  is  really  an  alimentary  canal. 

*  On  the  circulating  fyftem  of  the  vermes,  fee  note  (G) 
at  the  end  of  the  chapter. 

R  4 
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Additional  Notes  to  the  Twelfth  Chapter, 

(A)  The  heart  of  the  orang  outang  is  placed 
obliquely  like  that  of  the  human  fubjed ;  but  in 
other  /mice  the  apex  only  is  a  little  inclined  to  the 
left,  and  juft  touches  the  diaphragm. 

(B)  The  right  auricle  receives  in  the  porcupine 
and  elephant  two  anterior  venas  cavas ;  the  left  of 
which  opens  near  the  communication  v/ith  the 
ventricle. 

(C)  The  queftion,  whether  or  no  the  foramen 
ovale  be  open  in  fuch  animals,  as  have  the  power 
of  diving,  and  remaining  for  fome  time  under  water, 
feems  to  be  as  yet  not  completely  decided.  In 
addition  to  the  affirmation  of  the  author,  §  159^, 
the  evidence  of  Cuvier  may  be  quoted  ;  he  ftates 
that  in  fevef  al  por[>oifesy  in  a  dolphin^  and  a  feal,  he 
found  this  opening  clofed.  ( Lepm  d^Anat,  Co?np. 
torn,  4.  p.  201.)  The  Parifian  dilTedlors  alfo  found 
it  clofed  in  a  beaver*  ( Defcription  Anatom.  d'un 
cajior.  &c.  p.  68.)  It  was  perfedly  fliut  in  a  por- 
poife  and  young  feal  which  I  examined :  and  ac- 
cording to  Mr.  Home,  (Philof.  Tranf.  1802)  it  is 
clofed  in  the  ornithorhynchus.  On  the  other  fide  of 
the  queftion,  befides  the  fa£t  mentioned  in  note  5, 
which  is  very  ftriking,  we  may  adduce  Mr.  Home's 
authority  for  the  exiftenge  of  the  foramen  ovale,  in 

ail 
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an  open  ftate,  In  ihefea  otter.  He  found  it  fo  in 
two  inftances ;  one  of  which  was  in  an  adult  ani- 
mal. But  the  du^us  arteriofus  was  clofed.  (Philof. 
Trans.  1796,  pt.  2).  This  may  perhaps  be  nothing 
more  than  a  cafual  occurrence  ;  as  a  fmall  opening 
is  not  unfrequent  in  the  human  fubjedtj  and  I 
lately  met  with  the  communication  as  free  as  In  the 
fetal  ftate,  in  a  perfon,  who  had  no  fyifiptom  of 
difeafe,  or  defefl  in  the  circulating  fyftera  during 
life. 

(D)  Plexufes  or  convolutions  of  the  arteries 
are  found  in  fome  parts  of  the  cetacea  ;  as  in  the 
intercoftal  arteries,  in  the  branches  which  go  from 
the  fubclavian  to  the  cheft,  in  thofe  which  fupply 
the  medulla  fpinalis,  and  the  eye.  Hunter  in  the 
Philof.  Tranf.  1789,  pt.  2. 

(E)  The  account  which  Cuvier  gives  of  the 
anatomy  of  the  heart  in  the  amphibia,  does  not  ex- 
a£lly  accord  with  that  of  the  author.  Cuvier  de- 
fcribes  and  delineates  the  heart  of  the  crocodile  as 
being  formed  nearly  like  that  of  the  turtle  (torn.  5. 
pi.  45)  J  he  fays  that  the  iguana  has  a  fiinilar  ftruc- 
ture,  and  that  it  obtains  likewife  in  the  ferpents, 
(torn.  5.  p.  221-225.)  He  does  not  mention  the  more 
firnple  form  as  exifting  in  any  lizard  or  ferpent. 

(F)  It  appears  that  infe£ls  poflTefs  neither  blood- 
vefl'els,  nor  abforbents.  Cuvier  has  examined,  by 
jaieans  of  the  microfcope,  all  ihofe  organs  in  this 
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clafs,  which  in  red-blooded  animals  are  mod  vaf^ 
cular  without  discovering  the  leaft;  appearance  of  a 
blood-veflel ;  although  extremely  minute  ramifica- 
tions of  the  tracheae  are  obvious  in  every  part.  And 
Lyonet  has  traced  and  delineated  in  the  cater- 
pillar, parts  infinitely  fmaller  than  the  chief  blood- 
vcffels  muft:  be,  if  any  fuch  exifted.  Anatomie  de 
la  Chenille^  &c. 

Yet  infefts,  both  in  their  perfeft,  and  in  their 
larva  flate,  have  a  membranous  tube  running  along 
the  back,  in  which  alternate  dilitations  and  contrac- 
tions may  be  difcerned.  From  this  circumftance 
it  has  been  fuppofed  to  be  the  heart :  but  it  is  clofed 
at  both  ends,  and  no  veffels  can  be  perceived  to  ori- 
ginate from  it. 

It  is  obvious  from  thefe  data,  that  the  fundions 
of  nutrition  and  fecretion  muft  be  performed,  in 
the  animals  which  we  are  now  confidering,  in  a 
very  different  manner  from  that  which  obtains  in 
the  more  perfefl  clafTes.    Cuvier  exprelTes  the 
mode,  in  which  he  fuppofes  growth  and  nutrition 
to  be  effe£led,  by  the  term  "  imbibition^'    And  he 
explains  from  this  circumftance,  the  peculiar  kind 
kind  of  rcfpiration,  which  infedls  enjoy.    Since  the 
nutritive   fluids  have  not  been  expofed  to  the 
atmofphere,  before  they  arrive  at  the  parts  for 
■whofe  nourifhment  they  are  deftined  ;  this  expofure 
is  effefted  in  the  parts  themfelves,  by  means  of  the 
air-veifels,  which  ramify  moft  minutely  over  the 
whole  body,    "  En  un  mot,  le  fang  ne  pouvant 

allqr 
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aller  chercher  I'air,  c'ed  I'air,  qui  va  chercher  le 
•  fang.'*  (Legons  d'Anat.  Comp.  1.  23,        2,  art.  5). 

The  heart  of  the  crujlacea  according  to  Cuviek. 
ha«  no  auricle ;  and  it  is  what  he  calls  an  aortic 
heart.  For  it  expels  the  blood  into  the  arteries  of 
the  body  ;  and  this  fluid  pafles  through  the  gills 
previoufly  to  its  reaching  the  heart  again.  The 
different  parts  of  the  fyftem  are  here  found  under 
a  mode  of  connexion  exadlly  the  reverfe  of  what 
we  obferve  in  fifhes  ;  where  the  blood  is  fent  into 
the  gills,  and  pafles  fubfequently  into  the  aorta. 
The  circulating  organ  in  that  clafs  is  therefore  a 
fulmonary  heart. 

I  do  not  comprehend  what  the  author  means  by 
ftating,  that  there  is  no  communication  between  the 
arteries  and  veins  in  the  cruftacea.  If  the  blood  is 
fent  out  in  the  one  fyftem  of  vefTels,  and  returns  by 
the  other  j  does  not  this  prove  the  communication  ? 

(G)  According  to  Cuvier,  the  cuttle-fifli  has 
three  hearts,  neither  of  which  poirefl*es  an  auricle. 
Two  of  thefe  organs  are  placed  at  the  root  of  the 
two  branchiae :  they  receive  the  blood  from  the 
body,  (the  vena  cava  dividing  into  two  branches, 
one  for  each  lateral  heart)  and  propel  it  into  the 
branchi33.  The  returning  veins  open  into  the  raid^ 
die  heart ;  from  which  the  aorta  proceeds. 

The  other  mollufca  have  a  fimple  heart,  confift- 
ing  of  one  auricle  and  ventricle.  The  vena  cava 
^ifumes  the  office  of  an  artery,  and  carries  the  re- 
turning 
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turning  blood  to  the  gills ;  whence  it  pafles  to  the 
auricle  ;  and  is  fubfequently  expelled  into  the  aorta. 
Here  therefore,  as  in  the  cruftacea,  the  heart  is  a 
•pulmonary  one. 

The  vertnes  of  Cuvier  have  circulating  veffels, 
in  which  contraflion  and  dilatation  are  perceptible  ; 
without  any  heart.  They  can  be  feen  very  plainly  in 
the  Iwnbricus  tnarinus.  The  leech,  mias,  nereis,  aphro- 
ditey  &c.  are  further  examples  of  the  fame  ftruc- 
ture.  This  anatomift  is  of  opinion  that  the  mol- 
liisca,  crujlacea,  and  vermes,  poflefs  no  abforbing 
veffels ;  and  he  thinks  that  the  veins  abforb,  as  he 
finds  them  to  have  communication  with  the  general 
cavity  of  the  body,  particularly  in  the  cuttle-fifh. 
Hence  the  above  mentioned  claffes  will  hold  an  in- 
termediate rank,  between  the  vertebral  animals^ 
which  poffefs  both  blood-veffels,  and  abforbents  5 
and  the  infe6is  which  have  neither.  (Lemons,  &c« 
J.  23.  fe£t.  2.  art.  4). 


(    253  ) 
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OF  THE  ABSORBING  VESSELS. 

§  i68.Tt  was  regarded  as  an  axiom  even  hf 
Valsalva,  that  thofe  animals,  which  have  true 
blood-veflels,  have  alfo  an  abforbing  or  lymphatic 
fyftem.  It  appears  alfo  that  the  converfe  of  this 
propofition  is  true :  viz.  that  thofe  clafles  only 
have  true  lymphatic  veflels,  which  poffefs  at  the 
fame  time  a  perfect  circulating  fyftem  of  blood- 
veflels  ;  that  is,  only  the  four  clafles  of  red-blood- 
ed animals. 

In  many  of  what  are  called  white-blooded  ani- 
mals, there  is  a  kind  of  abforption  very  evident  ; 
as  in  the  armed  polypes,  whofe  parenchyma  be- 
comes tinged  in  a  Ihort  time  with  the  colour  of 
thofe  infefts,  which  have  been  fwallowed.  Tht 
exiftence  of  abforption  is  inferred  by  analogy  from 
other  phcenomena,  as  the  metamorphofis  of  larvae, 
&c.  But  no  true  fyftem  of  real  abforbing  vef- 
fels  has  been  hitherto  demonftrated  in  thefe 
animals 


*  Sheldon  has  afcribed  abforbing  velTela  to  tlie  filk-worm  . 
;  and  other  larva  :  fee  his  hiftory  of  the  abforbent  fyftem. 
Part  I.  p.  23. ;  and  Monro  to  die  echinus  efcukntus  (fea  hedge- 
hog j  in  his  PhyftbL  of  Fijhes.  p.  88. 

§   1 5  9  -; 
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§  169.  This  fyftein  (which  comes  mo[[  properly 
under  confideration  in  the  prefent  chapter,  on  ac- 
count of  its  relation  to  the  circulation  of  the  blood), 
confifts  of  the  lacieal  veflels,  which  arife  from  the 
fmall  inteftines,  and  of  the  proper  lymphatic  veffds,  1 
which  belong  to  the  reft  of  the  body.  It  includes  I 
alfo  the  conglobate  glands,  which  are  found  in  moft 
of  the  animals,  which  have  this  fyflem,  and  feem 
to  confift  merely  of  a  congeries  of  the  veflels  ;  and 
laftly,  the  thoracic  dud,  which  is  the  chief  canal  for 
conveying  the  fluids  from  the  lymphatic  fyfl:em  into 
the  blood.  (See  note  (A)  at  the  end  of  the  chap- 
ter.) 

(A)  Mammalia. 

5  170.  AH  the  parts  of  the  abforbing  fyflem, 
which  have  been  juft  enumerated,  are  moft  perfed  1 
and  manifeft  in  this  clafs  of  animals  \  "When  their 
la61eals  contain  chyle,  they  are  diftinguiflied  by  their 
white  colour  from  the  other  abforbing  velTels,  the 
contents  of  which  are  either  limpid,  or  of  a  flight 
yellow  tinge.  The  former  veflels  run  together  in  \ 
confiderable  trunks,  particularly  in  the  flieep  and 
goat :   the  latter,  or  true  lymphatics,  may  be  feen 


/  It  is  well  known  that  all  the  chief  parts  of  this  Impor- 
tant fyflem  of  veflels  have  been  firft  difcovered  in  mam- 
malia^ 

to 
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to  advantage  on  the  hind-leg  of  the  horfe,  where 
they  follow  a  tortuous  courfe. 

The  thoracic  duft  is  double  in  fome  quadrupeds^ 
as  in  the  dog,  and  forms  at  its  commencement, 
more  conftantly  than  in  the  human  fubjeft,  a  ve- 
ficular  enlargement,  called  the  cijlerna  or  recepta-^ 
fulum"^  chyli.    (See  note  CB). 

In  many  mammalia,  particularly  of  the  order 
fera,  the  mefenteric  glands  are  collected  into  one 
mafs,  which  is  known  by  the  inappropriate  name  of 
Pancreas  Afellii  K 

(B)  Birds. 

§  171.  The  chyle  is  tranfparent  in  this  clafs ; 
therefore  the  la£leals  are  only  diftinguifhed  from 
the  lymphatics  by  their  fituation  and  office.  There 
are  no  glands  in  the  mefentery,  although  conglo- 


*  Pecquet  Exper'menta  Nova,  ylnalomica,  p.  21.  Ed.  of 
1654. 

♦  The  courfe  and  dtftributlon  of  the  thoracic  dudt  vary  ia 
quadrupeds,  at  lead  in  our  domeftic  animah,  as  much  as 
in  the  human  fubjetfl.  It  forms  not  unfrequently,  in  tha 
dog,  a  ^cind  of  annular  portion  at  its  upper,  or  more  pro- 
perly, anterior  and,  which  trivial  variety  Van  Bils  trans- 
formed into  a  conftant  and  important  circumftance,  and 
called  "  receptaculum  tortuofum,"  See.  He  has  reprefented  it  iji 
a  very  beautiful  plate,  as  far  as  the  engraving  goes,  '.n  h's 
Kefponfio  ad  Admomt'tones  Jo.  Ab-  HoRNfi.  Rotcrod.  4. 
P-  7- 

\  A«Ei.Lius  dt  laSihus.  tib.  i,  and  a, 

bate 
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bate  glands  are  found  in  other  parts  in  feveral  of 
the  larger  birds.    Their  thoracie  du^  is  double  ^ 

(C)  Amphibia. 

§  172.  Ladeals  are  found  in  great  number  in 
the  delicate  mefenrery  of  the  turtle.  The  thoracie 
dua  is  double.  There  feetn  to  be  no  lymphatic 
glands  at  all  ^    (See  note  (C). 

(D)  Fishes. 

§  173.  The  lymphatics  of  thefe  animals  feem 
to  be  deftitute  of  glands  and  valves  :  they  want 
alfo  the  lymphatic  glands,  and  their  thoracic  du6l 
divides  at  lead  towards  its  anterior  part,  into  two 
chief  branches  ^ 


Additional  Notes  to  the  Thirteenth  Chapter. 

The  ftruclure  and  offices  of  the  abforbent  glands 
have  been  illuflrated  by  the  obfervations  of  IMr, 
Abernethy  on  the  formation  of  thefe  parts  in 
the  whale.  He  found  the  mefenteric  glands  of  that 


*  Hewson  in  the  Philof.  Tranf.  vol.  57.  tab.  10.  of  the 
ccck. 

7  Monro's  Ph^fot-  of  F'ljhes,  tab.  30. 

®  Hewson  and  Monro  in  the  works  quoted  above.  See 
alfo  Bartholin,  Jnat,  renov.  p.  609,  of  the  Cjtlopterus  Lum- 
pus  ^Lumpfucker).  .  ^ 

animal 
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animal  to  confift  of  large  fpherical  bags,  into  whicl^ 
feveral  of  the  laQeals  opened.  Numerous  veflels 
ramified  on  thefe  cyfts  ;  and  the  injeftion  paffed 
from  their  fecerning  extremities  into  the  cavity. 
In  the  groin  and  axilla  of  the  horfe  he  alfo 
found  them  to  confift  of  one  or  more  cells.  Hence 
there  can  be  no  doubt  that  the  abforbed  fluid  muft 
receive  an  addition  in  its  paffage  through  thefe 
bodies.    Philof.  Tranf.  J  796.    pt.  i. 

It  has  been  much  queftioned,  whether  the  lym- 
phatics have  any  communication  with  the  venous 
fyftem,  prior  to  the  termination  of  the  thoracic 
duct.  The  obfervations  of  that  ingenious  veteri- . 
nary  furgeon,  Mr.  Biiacy  Clark,  have  determined 
this  queftion  in  the  affirmative  j  as  he  has  found 
the  trunk  of  the  lymphatic  fyftem  to  have  feveral 
openings  into  the  lumbar  veins  in  the  horfe.  Rees's 
Cyclopadia,  article  Anatomy  Veterinary. 

(B)  Mr.  Home  has  found  that  in  the  fea-otter 
the  receptaculum  chyli  fends  two  trunks  to  form 
:he  thoracic  duel.  Thefe  have  frequent  commu- 
lications ;  fo  that  there  are  fometimes  three,  fre- 
[juently  four,  and  never  fewer  than  two  trunks  run- 
ning parallel  to  each  other,  Philof.  Tranf.  1795, 
Jt. 

(C)  The  diftribution  of  the  lymphatics  on  the 
Inteft  ne  of  the  turtle  forms  one  of  the  moft  elegant 
preparations  in  comparative  anatomy.    By  fixing 

s  the 
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the  Injecting  tube  in  a  veflel  near  the  inteftine, 
and  waiting  with  a  Utile  patience,  the  quickfilver 
will  gradually  find  its  way  into  the  minute  ramifi- 
cations of  the  ladeals.  The  peritoneal  furface  of 
the  gut  is  covered  with  very  minute  flraight  parallel 
branches,  running  according  to  the  length  of  the 
inteftine.  Its  inner  furface  is  no  lefs  tiiickly  covered 
with  ladleals  of  a  different  appearance.  When  dried 
it  feems  as  if  the  quickfilver  were  contained  in  fmall 
cells,  covering  the  whole  internal  furface  of  the  in- 
teftine  fo  completely  that  the  point  of  a  pin  could 
fcarcely  be  placed  between  them. 


(   259  ) 
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CHAPTER  XIV. 

ON  THE  ORGANS  OF  RESPIRATION. 

T' 
HE  inceflant  continuation  of  the  great 

chemical  procefs,  by  which  oxygen,  the  true  pabu- 
lum vltse,  is  exchanged  for  hydrogen  and  carbone,  is 
eflentially  necflary  to  the  wellbeing  of  the  greater 
part  of  animals.  Yet  the  organs  and  mechanifm, 
by  which  this  wonderful  funftion  is  carried  on,  vary 
very  confiderably'.  In  the  mammalia  after  birth  ; 
in  birds,  when  they  have  left  the  egg  ;  and  in  am- 
phibia when  completely  formed,  the  chief  organ  of 
this  fundion  is  the  lungs :  in  fifh  it  is  performed  in 
the  gi/Is  ;  m  moft  infeds,  in  their  tracbea  ;  in  the 
vermes,  in  analogous,  but  at  the  fame  time  very 
different  parts. 

(A)  Mai\imalia. 

§  175.  The  lungs  of  quadrupeds  agree  on  the 
-whole  in  ftrudure,  form  and  connection,  with 


Aug.  Broussonet  Faria  Pofit'wnes  circa  Refpirattonem. 
Monfpel.  1778,  4.  it  is  alfo  contained  in  LuDWic'i  Dekaits 
Opufculor.  ad  Scicnt.  Naturalem  fpeBant.  Lipfis,  1790,  8.  p.  118, 

s  2  thofe 
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thofe  of  the  human  fuhjed.  In  the  cetacea  on 
the  contrary,  and  in  the  web-footed  mammalia, 
(as  the  manati)^  which  approach  mofl  nearly  to 
them,  they  are  diflinguiflied  by  a  firmer  texture, 
particularly  of  the  invefting  membrane,  and  by 
theif  peculiar  fqrm ;  fince  they  are  not  divided 
into  lobes,  but  have  an  elongated  and  flattened  ap- 
pearance.  They  are  adherent  to  the  pleura,  as  well 
as  to  the  very  ftrong  and  mufcular  diaphragm'. 


(B)  Birds. 

§  176.  The  refpiratory  organs  of  this  ciafs  cor^- 
flitute  one  of  the  mod  fingular  fl:ru£tures  in  the 
animal  economy,  on  account  of  feveral  peculia- 
rities, which  they  poffefs  ;  but  more  particularly  in 
confeqiience  of  their  connection  with  the  numerous 
air-cells,  which  are  expanded  over  the  whole  body  \ 

The  lungs  themfelves  are  comparatively  fmall, 
flattened,  and  adhering  above  to  the  cheft,  where 
they  feern  to  be  placed  in  the  intervals  of  the  ribs  ; 
they  are  only  covered  by  the  pleura  on  their  under 
furface,  fo  that  they  are  in  fa£l  on  the  outfide  of  the 
cavity  of  the  chefl:,  if  we  confider  that  cavity  as 
being  defined  by  the  pleura*  :  a  great  part  of  the 


'  Tyson's  Anatomy  of  a  Phoccna.  p.  (^o. 

*  L:ad!sl.  Ch  f.Rn\:c  i/<?  Refpiratione  Voluerum.  ITJ',  4to. 

•  Sec  note  (A)  at  the  end  of  the  chapter. 

thorax, 

* 
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tliorax,  as  well  as  the  abdomen  is  occupied  by  the 
membranou?  air  cells'*,  into  which  the  lungs  open 
by  confidcrable  apertures.  Thofe  of  the  thorax 
are  divided,  at  leaf!  in  the  larger  birds,  by  mem- 
branous tranfverfe  septa,  into  fmaller  portions  *  ; 
each  of  which,  as  well  as  the  abdominal  cells  has  a 
particular  opening  of  communication  with  the  air- 
cells  of  the  lungs,  and  confequently  with  the  tra- 
chea. The  membranes  of  thefe  cells  in  the  larger 
birds  are  provided  here  and  there  with  confiderable 
fafciculi  of  mufcular  fibres,  which  have  been  re- 
garded as  a  fubftitute  for  the  diaphragm,  which  Is 
wanting  in  this  clafs  of  animals^  They  alfo  ferve 
very  principally,  as  we  may  afcertain  by  examining 
large  birds  in  a  living  ftate%  to  drive  back  again 
into  the  lungs,  the  air  which  they  received  in  Infpi- 
ration  j  whence  the  repletion  and  depletion  of  the 


*  Difcovered  by  HaPvTEY,  "  Generatlonc  j^/ilma/'tum." 
p.  4. 

'  Perrault  SJfals  di  Ph^tque,  torn.  3,  tab.  i?.  of  the 
oflrich. 

*  Casp.  Bartholin  Dtctphragmath  StruSura  Nova.  Paris, 
16  ^,  8,  p.  31.  Modern  zootomifts  have  been  divided  on 
this  queftion  ;  which  of  the  membranes,  in  or  about  the  cheft 
of  the  bird,  can  be  properly  compared  to  the  diaphragm.  See 
J.  Hunter  in  the  Pk'tlof.  Tranf.  vo\.  64,  pt.  i,  p.  207.  And 
Mich.  Girardi  in  the  Memoirs  of  the  Italian  Society,"  in 
Italian,  torn.  2,  pt.  2,  p.  739. 

Wepfer  Ciruta  Aquatic  a  Hijloria,  p.  171. 

s  3  thora- 
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thoracic  cells  mail  alternate  with  thofe  of  the  ab- 
dominal cavities^ 

§  177.  Befides  thefe  cells,  a  confiderable  portion 
of  the  ikeleton  is  formed  into  receptacles  for  air,  in 
mofl:  birds  (for  there  are  indeed  exceptions  and 
confiderable  variations  in  the  different  genera  and 
fpecies).  This  ftruflure  is  particularly  marked  in 
the  larger  cylindrical  bones,  as  the  fcapula,  clavicle 
and  femur.  It  is  alfo  found  in  moft  of  the  broad 
and  multangular  bones  of  the  trunk,  as  the  fter- 
num,  offa  innominata,  dorfal  vertebras,  &c.  All 
thefe  are  deftitute  of  marrow^  in  the  adult  bird,  at 
leafl:  in  their  middle  ;  fo  that  the  cylindrical  bones 
form  large  tubes,  which  are  only  interrupted  tOr 
wards  the  extremities,  by  a  fort  of  tranfverfe  bony 
fibres  :  the  broad  bones  are  filled  with  a  reticulated 
bony  texture,  the  cells  of  which  are  empty.  They 
have  confiderable  apertures'"  (mofl;  eafily  (hewn  in 
thofe  extremities  of  the  cylindrical  bones,  which 
are  turned  towards  the  fternum)  communicating 
with  the  lungs  by  fmall  air-cells ;  which  fads  may 


'  J.  B.  Du  Hamel  Hijlorla  Jcadem.  Reg.  Scient.  p.  141. 

»  This  fad  was  known  to  the  Emperor  Frederic  2nd. 
See  his  treatife  de  Arte  Venandi  cum  Av'ibus,  p.  39,  of 
Schneider's  edition. 

"  Camvers'  /mailer  ivritings,  in  German,  vol.  i.  pt.  i. 

tab.  1,  and  4. 

be: 
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be  {hewn  by  various  experiments  on  living  and  dead 
loirds". 

Thefe  receptacles  of  air  probably  ferve  the  pur- 
pofe  of  lightening  the  body  of  the  bird  in  order  to 
facilitate  its  motions.  This  efFedt  is  produced  in 
mod  birds  to  affift  their  flight'-  j  in  fome  aquatic 
fpecies,  for  the  purpofe  of  fvvimming  ;  in  the  oftrich 
and  fome  others,  for  running.  Hence  we  find  the 
largefl:  and  mofl:  numerous  bony  cells  in  birds 
which  have  the  higheft  and  mofl:  rapid  flight,  as  the 
eagle,  &c.  And  hence  alfo  the  bones  of  the  bird 
which  has  juft  left  the  egg,  are  filled  with  a  bloody- 
marrow,  which  is  abforbed  foon  after  birth,  entirely 
in  feme,  in  others,  particularly  among  the  aquatic 
fpecies,  at  leafl;  for  the  greater  part. 

We  may  however  conclude  on  the  other  hand, 
that  all  thefe  bony  receptacles  of  air  are  not,  like 
thofe  of  the  thorax  and  abdomen,  immediately  con- 
nected with  the  refpiration  of  the  animals.  For  in 
many  birds  the  interval  between  the  two  tables  of 
the  cranium  contains  air,  while  the  apertures  for 
its  ad  million  are  not  conneded  with  the  lungs,  , 
but  merely  with  the  Eufliachian  tube.  I 


"  There  are  fome  curious  experiments  on  this  fubjedt 
by  Dr.  Albers.  He  made  living  birds  refpirc  the  dif- 
ferent gafes  through  the  air-cells  of  their  bones  by  means  of 
an  apparatus  invented  for  the  purpofe.  See  his  "  Contr'ihu' 
t'wns  to  the  Jlnatomy  and  Phyjiology  of  yfnima/s,''  in  German, 
pt,  I.  Bremen,  1802.4.  P*  ^^o* 

'[  Willis  <le  An'ma  Brutorum,  p.  30. 

s  4  §  178. 
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§  178.  The  immerife  bill  of  fome  birds,  whidh 
are  for  that  reafon  called  levirojlres,  is  provided 
with  air  from  the  fame  quarter.  This  ftrudure  is 
not  therefore  conncded,  as  fome  anatoniifts  have 
fuppofed,  with  the  organ  of  fmelling,  hut  forms  a 
part  of  the  air-cells. 

§  179.  Laflly  the  barrels  of  the  quills  alfo 
contain  air'\  Thefe  are  filled,  in  the  bird  which 
has  juft  quitted  the  egg,  with  a  bloody  marrow  j 
but  they  become  hollow  after  its  abforption,  and 
can  be  filled  with  air,  or  emptied  at  pleafure. 
Hence  arifes  the  quick  and  voluntary  ereQion  of  the 
plumage  in  the  turkey,  bullfinch,  &c.  (See  note  (B). 

§  i8p.  Befides  the  ufes,  which  have  been  al- 
ready pointed  put,  thefe  receptacles  of  air  diminidi 
the  neceffity  ot  breathing  frequently  in  the  rapid 
and  long  continued  motions  of  feveral  birds, 
and  in  the  great  vocal  exertions  of  the  finging 
birds'^  They  are  alfo  obvioufly  ferviceable  in  the 
evacuation  of  the  faeces,  and  probably  affift  in  the 
expulfion  of  the  egg. 


"  Cajet.  Monti  in  the  Comment.  Injf'tt.  Bonon.  torn.  3. 
p.  298. 

Manual  of  Natural  Hi/lory,  ift  edit.  p.  154. 
Willis  dc  Anima  Brutorum^  p.  30. 

(C)  Ampiii- 
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(C)  Amphibia. 

§  181.  The  lungs  of  amphibia are  diftin» 
guifhed  fromthofe  of  warm-blooded  animals,  both 
by  a  great  fuperiority  in  point  of  fize,  as  well  as  by 
a  greater  loofenefs  of  texture'^:  which  circum- 
ftances  are  ferviceable  in  fwimming  in  many  of  thefe 
;^nimals.    (See  note  (C). 

§  182.  They  have  numerous  proje6ling  pro- 
jcefles  in  the  chameleon'^ ;  and  terminate  behind  in 
an  elongated  bladder  in  the  newt.  The  ferpents, 
at  leafl:  for  the  mofl:  part,  have  only  a  fingle  lung, 
which  forms  an  elongated  bag". 


'*  Thofe  of  the  teftudines  are  delineated  by  Caldesi,  in 
his  "  Obfervatlons,"  &c.  tab.  8. 

It  is  well  known,  that  the  lungs  of  turtles  and  frogs  do 
not  collapfe  on  opening  the  animals,  like  thofe  of  mamma- 
lia, but  often  remain  expanded,  at  lead  partially,  for  fome 
time.  Malpigr?,  and  lately  Townson,  (de  Am^hibtisy  Goett. 
1794-4,)  have  explained  this  phenomenon  by  the  action  of 
the  conftrifftor  mufcles  of  the  glottis.  Bremond  thought 
this  infufficient  according  to  his  experiments  ;  and  afcribed 
much  effeft  to  the  peculiar  vitality  of  the  lungs.  See  alfo 
on  the  fame  fuhjeft  RuDOLPHi's  experiments  in  his  Analo- 
m'lCo-Phyfiological  Tranfadrns,  p.  119. 

Vallisnieri's      H'ljlory  of  the  Cameleotii"  In  Italian, 
p.  68,  tab.  3. 

In  a  coluber  of  four  feet  and  a  half  long,  the  lung  mea- 
fured  one  foot,  one  inch  }  its  anterior  half  referabled  a  muf. 

§  183, 
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§  183.  In  the  tadpole,  and  the  young  of  fuch 
lizards  as  bring  forih  in  water'°,  there  are  two  or- 
gans, which  foniewhat  refemble  the  gills  of  a  fifii 
C  appendices  fimbriate  Swammkrdam)'.  They  are 
Gonneded  to  the  fides  of  the  neck,  and  hang  loofe 
from  the  animal ;  they  are  not  permanent,  but  are 
gradually  withdrawn  into  the  cheft,  (within  a  few 
days,  in  the  reptiles  of  this  country),  where  their 
remains  may  ftill  be  perceived  for  fome  time near  to 
the  true  lungs'.  Inftead  of  the  branchial  opening, 

by 


,cular  inteftine  in  appearance,  and  had  an  elegantly  reticu- 
lated internal  furface  (which  refemblcd  on  a  fmall  fcale, 
the  inner  furface  of  the  fecond  ftomach  of  the  ruminating 
animals).  The  pollerior  part  formed  merely  a  fimple  and 
long  cavity  with  thin  fides. 

It  has  been  doubted  whether  the  young  of  the  true  falaman- 
der  are  provided  with  thefe  appendices  ;  and  La^ R.  eille,  in 
his  *<  Hijloire  Naturelle  des  Salamandres  de  Francty'  p.  19,  and  feq. 
has  the  following  queftion  Les  jeunes  Salamandres  Terrejlres 
cnt  elles  des  Brancbies  ?  vo'tla  me  ^efiion  que  je  mets  encore  au 
rang  des  Prohlemes"  I  anfwered  this  queftion  in  the  affirmative 
fifteen  years  ago  ;  having  obferved  that  the  young  of  fome 
pregnant  falamanders,  whom  I  kept  in  my  room  in  glaffes, 
and  who  brought  forth  under  my  infpeftion,  had  confidera- 
ble  branchial  appendices.  See  the  Specimen  Ph\<fiolog'ne  com- 
faratic  in  the  8th  vol  of  the  Goithi^en  Commentaries. 

'  BibUa  Naturx,  p.  822.  Ros el  tab.  2.  fig.  18. 

'  SWAMMERDAM,  loc.  citat.   RosEL,  p.  82,  tab.  19,  fig-  2. 

3  That  doubtful  animal  the  firen  lacertina  from  Carolina, 
has,  according  to  Hunter's  diffedtion,  two  bladder-like 
lungs,  befidcs  the  external  branchix.  Philof.  Tranf.  vol.  65, 

The 
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by  which  fiOies  again  difcharge  the  water,  which 
they  have  taken  in  at  the  mouth,  fome  tadpoles 
have  for  this  purpofe  a  canal  on  the  left  fide  of  the 
head  near  the  eye  ;  which  mufl:  be  diftinguiftied 
from  the  fmall  tube  on  the  lower  lip,  by  which  they 
attach  themfelves  to  aquatic  plants^ 

(D)  Fishes. 

§  1 84.  Inftead  of  lungs,  this  clafs  of  animals  is 
furniflied  with  gills  or  branchia  ;  which  are  placed 
behind  the  head,  on  both  fides,  and  have  a  move- 
able gill  cover  ( opurculum  branchiale J,  which  is  want- 
ing in  the  order  of  p'lfces  chondropterygii  oi^ly.  By 
means  of  thefe  organs,  which  are  connedled  with 
the  throat,  the  animal  receives  its  oxygen  from  the 
air  contained  in  the  water^ ;  as  thofe  animals  which 
breathe,  derive  it  immediately  from  the  atmofphere. 


The  fame  circumftance  holds  good  refpeifling  that  no  lefs 
myfterious  creature,  the  proteus  anguinus,  from  the  Cirknitz  or 
5ttticher  lake  of  Carniola  ;  whofe  remarkable  internal  ftruc- 
ture  has  been  defcribed  and  delineated  by  Dr.  Schreibers 
in  the  Philof.  TranJ.  for  1801. 

*  RosEL,  tab.  .8,  fig.  7,  8.  This  organ  is  very  confpl- 
cuous  in  the  large  larvas  of  the  rana  paradoxa, 

*  R6sEi,,tab.  14.  fig.  17, 

*  This  has  been  noticed  by  Ma  vow,  whofe  wonderfully 
acute  genius  penetrated  the  my  fiery  of  the  chemical  procefs 
of  refpiration.  DeThermis  Balhonienfihs  in  his  TraShitus  Me- 
dkoph'iftci,  p.  I,  p,  259. 

They 
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They  afterwards  difcharge  the  water  through  the 
branchial  openings  ( apcrtura  branchiales )  ;  and 
therefore  they  are  diftinguifhed  from  animals  of  the 
three  preceding  claffes  by  this  circumftance  ;  viz. 
that  they  do  not  refpire  by  the  fame  way  that  they 
iijfpire, 

§  185.  We  have  already  (hewn  (§  164)  how 
the  gills  receive  the  venous  blood  by  means  of  the 
branchial  artery,  and  how  this  blood  is  fent  into 
the  aorta  after  its  conyerfion  into  the  arterial  fta^e. 
The  diftribution  of  thefe  veflels  on  the  folds  and 
divifions  of  the  gills  confhitutes  one  of  the  molt  de- 
licate and  minijte  pieces  of  ItruJ^ure  in  the  animal 
economy^ 

Each  of  the  gills  confjfts  in  mo^l:  fiflies  '  of  four 
divifions,  refting  on  the  fame  number  of  arched 
portions  of  bone  or  cartilage,  connetled  to  the  os 
hyoides.  Generally  there  is  only  a  fmgle  opening 
for  the  difcharge  of  the  water ;  but  in  many  cafes, 
particularly  among  the  cartilaginous  fifties,  there 
are  feveral. 

§  186.  Many  animals  of  this  order  poffefs  a 
fingle  or  double  fwiraming  bladder '  j  which,  at 

lead 


7  Fischer's  Fragments  of  Natural  Hiflory,  vol.  i,  p,  213. 
*  Jt  is  reprefenccd  by  Monk.0  in  the  haddock  and  faimor., 

Ub.  25  «ncl  2  5. 

>  See  GoTT.  Fischer  on  the  fiuimmlns  Bladder  of  Fjjhes. 

Leip/ig, 
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Icafl  in  the  6flics  of  this  country,  contains  azotic 
gas.  It  has  not  been  hitherto  determined,  whether 
it  be  furfervient  to  any  other  funflions,  befides  that 
well  known  one,  from  which  its  name  is  derived. 
In  the  mean  time,  Uke  the  air-receptacles  of  birds 
it  may  be  confidered  without  impropriety  in  the 
prefent  divifion  of  the  work. 

It  is  placed  in  the  abdomen,  and  clofely  attached 
to  the  fpine.  It  communicates  generally  with  the 
oefophagus,  and  fometimes  with  the  ftomach  ;  by  a 
canal  (diidus  pneiimatkus containing  in  fome  in- 
rtances,  as  the  carp,  valves  which  feem  to  allow  the 
paflage  of  air  from  the  bladder,  but  not  to  admit  its 
entrance  from  without. 

(E)  Insects. 

§  187.  That  white-blooded  animals  indifpenfa- 
bly  require  a  fpecies  of  refpiration,  would  have  been 
inferred  by  analogy  from  the  wonderful  apparatus 
of  gills  or  tracheae,  which  have  been  difcovered  in 
moft  orders  of  both  clafles  of  thefe  beings.  But  in 
many  cafes  dired  proof  has  been  obtained  on  this 


Leipzig,  179J,  8vo.  and  ac^ditions  to  it  in  his  Fragments  of 
Natural Hiflory,  vol,  i,  p.  229,  &c.  In  both  thefe  works  he 
deliDeates  the  bladders  of  feveral  fifhes.  Rcprefcntatlons  of 
feveral  others  may  be  feen  in  Nfedham  de  Formato  Fatut 
tab.  7.  \^tx>i,de  Fivenlilus  Intra  Fiventia,  tab.  3,  6,  and  the 
Oif.  Jnat.  Colkgii  privati  Amjlelod,  pt.  2.  tab.  10. 

point : 
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point :  experiment  has  actually  proved  the  ex- 
change of  carbone  for  oxygen'°. 

White-blooded  animals  are  moreover  dlflin- 
guiflied  from  thofe  which  have  red-blood,  by  this 
circumAance  ;  that  none  of  the  former,  as  far  as 
we  hitherto  know,  take  in  air  through  the  mouth. 

§  188.  Many  aquatic  infeds  "  as  the  genus  can- 
«:er  have  a  fpecies  of  gills  '"^  near  the  attachment  of 
their  legs.  The  others,  and  particularly  the  land- 
infedls,  which  conftitute,  as  is  well  known,  by  far 
the  greateft  number  of  this  clafs  of  animals,  are  fur- 
niflied  with  air-veffels,  or  tracheae,  which  ramify 
over  mod  of  their  body.  Thefe  trachese  are  much 
larger  and  more  numerous  in  the  larva  ftate  of  fuch 
infefts,  as  undergo  a  metamorphofis,  (in  which  ftate 
alfo  the  procefs  of  nutrition  is  carried  on  to  the 
greateft  extent)  than  after  the  laft,  or,  as  it  called, 
the  perfedt  change  has  taken  place. 

§  189.  A  large  sir-tube  Ctrachea J  lies  under 
the  {km  on  each  fide  of  the  body  of  larvse,  and 


See  the  two  following  very  valuable  works:  F.  L  .A. 
SoRG,  Difquifttio  Phyfwlog'ica  etna  Refp'iratlenem  InfeSorum  el 
Vermium.  And  Fr.  Haussmann  Tentamen  folutionis  a  Soc't- 
etat.  Reg.  Sc'tentiar.  Coiling,  circa  Refpirationem  InfeSorum  pro* 
pofua  ^leftionis. 

"  I.  F.  Martinet  Jtf  i?*/^/Vfl/zW  Infeclorum.  Lugd.  Ba- 

tav.  1753-4-  ^ 

"  They  are  reprefented  m  the  craiufijh  by  Willis  de  mini- 
ma Brutorum,  tab.  3,  fig.  2  and  3.  And  in  Rosel's  In/eaen- 
beluftigungen,  part  3,  tab.  58,  fig.  9,  n.  tab.  59,  fig-  i?- 

opens 


ON  THE  ORGANS  OF  RESPIRATION.  27I 

opens  externally  by  nine  apertures  (Jligmata) :  it 
produces  on  the  infide  the  fame  number  of  trunks 
of  air-veffels  (branchiae J,  which  are  diftributed  over 
the  body  in  innumerable  ramifications  '^ 

Both  the  tracheae  and  branchiae  are  of  a  fhining 
filvery  colour  ;  and  their  principal  membrane  con- 
fifts  of  fpiral  fibres.  The  mod  numerous  and  mi- 
nute ramifications  are  diftributed  on  the  alimentary 
canal ;  particularly  on  the  above-mentioned  corpus 
adipofum.  (§  126). 

§  190.  There  is  great  variety  in  the  number 
and  fituation  of  the  external  openings,  by  which  in- 
fers receive  their  air'^ 

In  mofl:  inflances  the  ftigmata  are  placed  on  both 
fides  of  the  body.    The  atmofpheric  air  enters  by 


■"^  Lyonet  Jlnatomte  de  la  Cienil'e,  &c.  tab.  4,  5,  6,  7,  10 
and  II.  The  fame  organs  have  been  reprefented  by  Swam- 
MERDAM  in  the  Scarabaus  Naficorn'is,  tab.  29,  fig.  9,  10,  tab. 
30,  fig.  I,  10.  In  the  lucanus  cervus  (flag-beetle)  by  Mal- 
FiOHi  dc  bombyce,  tab.  3,  fig.  2.  in  a  cicada  ibid.  fig.  3.  In  a 
gryllus  (grasshopper)  ibid.  tab.  4.  fig.  i.  alfo  by  Cuvier  in 
the  Mem.  de  la  Soc.  d'HiJi.  Naturelle  de  Paris,  an.  7.  p.  39. 
In  the  filk-worm  by  Malpighi,  tab.  3,  fig.  i.  In  zlibtllula 
by  Cuvier,  in  the  work  juft  quoted,  fig.  2,  5,  6.  In  the 
ephemera  by  Swammerdam,  tab.  I4,  fig.  i.  tab.  15,  fig.  i,  4 
7.  In  the  bee,  ibid  tab.  17,  fig.  9,  10.  tab.  25,  fig.  10.  tab. 
i4,  fig.  I,  2,  3.  In  the  ajirui  how  by  Mr.  B.  Clark  in  the 
Tranfaa.  of  the  L'tnnean  Society,  vol.  3,  tab.  23,  fig.  25.  In 
the  maggot  of  the  fiy  by  Swammeruam,  tab.  40,  41,  42,43, 
In  the  loufe  ibid.  tab.  i,  fig.  8,  4,  7. 

'*  See  the  work  above  quoted,  by  Haussmann. 
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an  opening  at  the  end  of  th<?  abdomen  in  feveral 
aquatic  larva:,  and  even  perfeft  infeas.  A  very 
remarkable  change  in  this  refped  takes  place  in  fe- 
veral animals  of  this  clafs  during  their  metamor- 
phofis.  Thus  in  the  larva  of  the  common  gnats 
(culeK  piptens),  the  air  enters  by  an  opening  on  the 
abdomen  :  while  in  the  nympha  of  the  fame  animal, 
it  gains  admiflion  by  two  apertures  on  the  head 

(F)  Vermes. 

„  §  191.  In  this  clafs,  which  comprehends  fuch 
very  different  animals,  the  ftrufture  of  the  refpi- 
ratory  organs  is  proportionally  various  Some 
orders,  as  thofe  which  inhabit  corals,  the  proper 
zoophytes,  and  perhaps  the  inteftinal  worms,  ap- 
pear to  be  entirely  deftitute  of  thefe  organs ;  fo  that 
if  any  vital  fundion,  analogous  to  refpiration,  is 
carried  on  in  thefe  animals,  it  mufl:  be  effeded  by 
methods  which  yet  remain  to  bs  difcovered. 

§  192.  Those  vermes,  however,  which  are  fur- 
niflied  with  proper  organs  of  refpiration,  have  the 
fame  variety  in  their  flruclture,  which  was  remarked 


"  SvfAViviB}LDAM  a/gem.  verhandel.  Van  de  Bloedeloofe  D'ler- 
ient,  tab.  2. 

'*  The  reader  may  confult  on  this  fubjidl,  Cuvier  in 
the  Journal  4' Hip oirc  Naturelle,  \'jgz,  torn.  2,  p.  85.  and  in 
his  Tableau  d'Nt/loire  Naturelle  des  jinlwaux,  p.  384.  alfo  Sorg 
and  Haussmanm  in  their  works  quoted  above.  And  Spal- 
l-ANzANi  Memoires  fur  la  Reffiration.    Geneve>  8vo,  1803. 

in 
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in  infec'^s.  Some,  as  the  cuttle  filh  ojjler 
have  a  fpecies  of  gills,  varying  in  ftrudure  in  dif- 
ferent inltances.  But  the  greateft  numbet  have  air- 
veflels  ot  tfachejE.'^  Several  of  the  teftaceoiis  ver- 
mes have  both  kinds  of  refpiratory  organs.  In 
fome  of  the  inhabitants  of  bivalve  fhells,  as  the  genus 
i  'oemis  %  the  air-veflels  lie  between  the  membranes 
of  a  fimple  or  double  tubular  canal,  found  at  the; 
anterior  part  of  the  animal,  and  capable  of  voluntary 
extenfion  and  retraclion.  It  ferves  alfo  for  other 
purpofes,  as  laying  the  eggs.  The  margins  of  its 
mouth  are  befet  with  the  openings  of  the  trache^d 
See  note  (E). 


Additional  Notes  to  the  Fourteenth  Chapter. 

(A)  The  cartilaginous  annuli  of  the  trachea^ 
which  are  in  general  more  complete,  in  the  othef 

"  SwAMMEKDAM.  Nature,  x^h.  Si,  fig.  I.  Monro 

cab.  4  .  fig.  I     And  parcic.ilariy  Dr  .C.  F.  G  T,LESius  Je 
Refptratione  Sepia  Officinalis.    Lips.  180 1-4.  tab  i  o 
"  Willis,  tHb.  2.  t    <   ■   ,  ~. 

"  Examples  of  this  ftrudture  in  teftaccous  vermes  m.y  be 

In  the  pho/as  daaylus  pierce-ftone)  ibid.  t.^b.  8   fia  61  '   T  * 
^.jyenl^i,i,atus  [.^or4^,n  .r^   '3.  %•  5-'  In  the 
^omatm  ((nail),  dWAftiMERDAM,  tab. 4,  fig  r 

in  the  vetius  Uta^  Poli,  tab.  2,  fig.  17. 

T 

mam- 
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mammalia,  than  in  man,  are  perfeft  circles  in  bird?, 
and  overlap  each  other  at  their  upper  and  lower 
margins.  Hence  the  diameter  of  this  part  is  not 
alTe^ied  by  any  twifting  motion  of  the  neck. 

The  air-veflels  are  confiderably  larger  than  in  the 
mammalia ;  and  the  fubftance  of  the  lungs  is  not 
divided  into  lobuli.  The  cartilages  of  the  trachea 
are  loft  before  that  tube  enters  the  lung  ;  and  fome 
of  its  large  branches  open  on  the  furface  of  the  vif- 
cous.  I  have  obferved  in  the  oftrich  that  this 
aperture  was  furrounded  by  circular  mufcular 
ifibres,  which  do  not  feem  to  have  been  hitherto 
noticed. 

(B)  Befides  the  air-cells  of  the  circumfcribed 
cavities,  and  of  the  bones,  thefe  cavities  are  formed 
in  fome  inftances  in  the  foft  parts.  They  often  ex- 
tend from  the  axillary  cell  under  the  pefloral  muf- 
cles,  and  thofe  of  the  fcapula.  "  In  the  eagle,  hawk, 
"  ftork,  lark,  and  other  high  flying  birds,  thefe  cells 
**  are  verv  Targe  ;  and  in  many  of  thofe  birds  there 
"  are  Oili  larger  cells,  afcending  under  the  integu- 
"  ments  of  the  neck,  and  paffing  beneath  the  fkin  of 
"  the  infide  of  the  arm,  and  back  of  the  flioulder. 
**  In  the  ftork  we  found  thefe  cells  large  enough  to 
"  admit  the  finger  to  pafs  a  confiderable  w^ay 
"  down  upon  the  infide  and  back  of  the  wing. 
"  They  are  alfo  large  in  the  owl  and  othL^r  birds  of 
"  prey."  Macartney  in  Rees's  Cyclopedia,  arr. 
Birds. 
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The  whole  of  this  fubjea  is  explained  at  great 
length,  and  with  minute  details  in  the  above-quoted 
article. 

(C)  The  amphibia  are  diftingulfhed  in  all  in- 
ftances  by  the  great  fize  of  their  air-veficles.  In 
the  frogs^  lizards,  and  fefpenis,  the  lung  confifts  of 
a  cavity,  the  fides  of  which  are  cellular.  The 
lower  or  pofterior  part  of  the  organ  either  forms  a 
mere  membranous  bag  (the  parietes  of  which  are 
not  cellular)  or  elfe  the  veficles  are  larger  at  that 
part  than  elfewhere.  In  the  ferpents  the  lung  has 
that  elongated  form,  which  charadlerifes  all  the  vif- 
cera  of  thefe  animals.  A  confiderable  portion  of  it 
is  a  fimple  membranous  cavity  ;  and  this  is  fupplied 
tvith  arteries  from  the  furrounding  trunks.  The 
turtles  have  a  more  complicated  ftruflure  ;  or  one 
which  approaches  more  nearly  to  that  of  the  warm- 
blooded clafles.  The  lungs  are  uniform  in  their 
texture  throughout ;  but  the  veficles  are  very  large. 
The  cartilaginous  annuli  of  the  bronchi  terminate 
before  thefe  veflels  enter  the  lungs. 

(D)  Fourcroy  found  azotic  with  a  fmall  propor- 
tion of  carbonic  acid  gas  in  the  carp  :  Lacepede 
met  with  hydrogen  in  the  tench  ;  and  pure  oxvgen 
has  been  found  in  the  fhark.  (Duncan's  Annals^ 
vol.  I,  p.  393). 

T  2  The 
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The  air-bladder  does  not  exift  in  many  fiflies ; 
whence  Cuvier.  argues  with  juftice  againft  the 
opinion  which  afligns  this  part  an  important  office 
in  refpiration.  Indeed  it  feems  much  more  pro- 
bable that  it  is  fubfervicnt  to  the  motions  of  the 
animal.  For  it  is  largeft  in  fuch  fifties,  as  fwim 
with  confiderable  velocity.  It  is  wanting  in  the 
flat  fifties  ;  where  the  large  lateral  fins  fupply  its 
place,  and  in  the  ftiark,  where  its  abfence  is  com- 
penfated  by  the  fize  and  ftrength  of  the  tail.  It 
does  not  exift  in  the  lamprey,  which  poflefles 
none  of  thefe  compenfations  for  its  abfence  :  that 
fifti  therefore  creeps  flowly  at  the  bottom  of  the 
water. 

It  is  found  in  fome  fpecies  of  /comber  ;  while 
others  want  it :  viz.  the  mackerel  (/comber  /com- 
brus J.  Its  form  varies  ad  infinitum  in  the  different 
genera  and  fpecies.  Its  cavity  is  generally  uni- 
form :  but  fometimes  divided  by  fepta,  as  in 
the  Jilurus  ;  and  being  even  very  cellular  in  the 
diodon. 

Its  fides  vary  confiderably  in  thicknefs  ;  and  arc- 
•fometimes  bony,  as  in  the  cobitis  /oj/ilis. 

There  is  generally  a  vafcular  and  glandular  body 
fituated  in  the  cavity  ;  which  probably  fecretes  the 
contained  air.  In  the  perca  labrax  are  two  bodies 
©n  the  outfide  of  the  bag  ;  giving  rife  to  feveral 
veflels,  which  contain  air,  Thefe  unite  together, 
and  open  into  the  cavity. 

(E)  In 
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(E)  In  the  terreftrial  gafleropodous  mollufca, 
of  which  we  may  inftance  the  fnail  and  flug,  there 
is  a  cavity  in  the  neck  receiving  air  by  a  fmall 
aperture,  which  can  be  opened  or  fhut  at  the  will 
of  the  animal.  The  pulmonary  veffels  ramify 
on  the  fides  of  the  cavity* 


> 
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CHAPTER  XV. 

ON  THE  ORGAN  OF  THE  VOICE. 

S  193-  Aristotle  has  corrcaiy  obferved, 
that  thofe  animals  only,  which  poflefs  lungs,  confe- 
quently  the  three  firft  clafles  of  the  animal  kingdom, 
poflefs  a  true  voice  Several  genera  and  fpecies  even 
of  thefe  are  either  entirely  dumb  ;  as  the  anteater\ 
the  mans^  the  cetacea'^^  the  genus  teftudo^  feveral 
lizards  and  ferpents  ;  or  they  lofe  their  voice  in 
certain  parts  of  the  earth  ;  as  the  dog  in  fome 
countries  of  America,  and  quails  ^  and  frogs  in 
feveral  parts  of  Siberia. 


'  In  a  preparation — a  dried  one  indeed — of  the  larynx 
and  lungs  of  the  two-toed  anteater,  I  find  the  larynx  en- 
tirely bony,  that  is,  of  the  fame  fubftance  with  the  os 
hyoides.  The  trachea,  which  is  extremely  ftiort,  is  a  merely 
membranous  canid,  without  any  perceptible  trace  of  carti- 
laginous  rings. 

»  Jno.  Hunter  found  no  thyroid  gland  in  the  whales, 
which  he  diffefted.  This  coincides  with  that  hypothefis, 
which  confiders  this  gland  to  be  connedled  with  the  forma- 
tion of  the  voice.  'Cvvier  however  dates  its  exiftence  in 
the  Jolph'tn  and  feal  toir  4.  p.  573.  T.) 

3  Pennant's  /Irctic  Zoology,  torn.  2.  p.  3  o. 

"  Muller's  ColUaion  of  Rujlan  Dijcoverles,  vol.  7.  p.  123. 
J.  C  Bkckman  n's  JUJorical  De/crjpiion  of  the  Churand  Mark  of 
Brandenburg,  vol.  .1- P' S!9°- 

(A)  Mam- 
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(A)  Mammalia. 

§  194.  Mofl:  animals  of  this  clafs^  have  the 
following  circumflances  in  common :  their  rima 
glottidis  is  provided  with  an  epiglottis,  which  ia 
mofl  inftances  has  a  peculiar  mufcle,  arifing  from 
the  OS  hyoides,  and  not  found  in  the  human  fub- 
jeft :  the  margins  of  this  rima  are  formed  by 
the  double  ligaraenta  glottidis,  Cligavienta  thyreo- 
aryfanoidea ) ;  between  which  the  ventriculi  la- 
ryngis  are  formed.  The  epiglottis  does  not  exift  in 
mofl:  of  the  bat  kind  :  and  in  fome  moufe-like  ani- 
mals, as  the  rell-moufe  (glis  efculentus),  it  is  hard- 
ly difcernible.  The  fuperior  ligamenta  glottidis,  as 
Isrell  as  the  ventriculi  laryngis  are  wanting  in  fome 
bifuica,  as  the  ox  and  ftieep. 

§  195.  Some  fpecies  of  mammalia  have  a  pe- 
cuhar  and  charaderiftic  voice  ;  or  at  leaft  certain 
tones,  which  are  formed  by  additional  organs.  Of 
this  kind  are  certain  tenfe  membranes  in  fome 
animals  ;  and  in  others  peculiar  cavities,  opening 


*  Befides  the  two  old,  and  highly  valuable  works  on  the 
organ  of  the  voice,  by  Casserius  and  Fab.  ab  aquapen- 
©ENTE  ;  and  the  writings  which  we  fhall  have  occafion  to 
quote  in'the  fequel,  I  refer  the  reader  to  M.  J.  Busch  Diffirt. 
de  Mechanifmo  Organi  Vocts.  Groning.  1770,  4to.  which  con- 
tains feveral  excellent  obfervations  by  Camper. 

T  4  into 
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into  the  larynx,  and  fometimes  appearing  as  con- 
■^tinuations  of  the  ventriculi  laryngis. 

The  neighing  of  the  horfe,  for  example,  is  ef, 
fefled  by  a  delicate,  and  nearly  falciform  mem- 
biane,  which  is  attached  by  its  middle  to  the  thy- 
roid cartilage,  and  has  its  extremities  running 
along  the  external  margins  of  the  rima  glottidis*. 

The  peculiar  found,  uttered  by  the  afs,  is  pro- 
duced by  means  of  a  fimilar  membrane  ;  under 
which  there  is  an  excavation  in  the  thyroid  carti- 
lage. There  are  moreover  two  large  membranous 
facs  opening  into  the  larynx'. 

The  mule  does  not  neigh  lil^e  the  mare,  by  which 
it  was  conceived  ;  but  brays  like  the  afs,  which 
begot  it.  It  pofleffes  exaflly  the  fame  larynx  as  the 
latter,  without  any  of  the  peculiar  vocal  organs  of 
the  mother :  a  fad,  which  like  many  others, 
cannot  be  at  all  reconciled  with  the  fuppofed  pre- 
exiltence  of  previoufly  formed  germs  in  the  ova- 
rium of  the  mother 


*  Hkrissant  in  the  Mem.  de  tJcaJ.  des  Sc.  1753.  tab.  9, 
'  Ibid.  cab.  10. 

®  I  have  adduced  this  eflential,  and  really  fpecific  differ- 
ence in  the  ftrnd'ire  of  the  larynx  of  the  horfe  and  afs  ;  as 
one  of  the  many  arguments,  which  overthrow  that  rule, 
adopted  by  Ray,  Buffon,  and  others,  of  afcribing  to  one 
and  the  fame  fpecies,  all  fuch  animals,  as  produce  by  copu- 
lation an  offsprir.g  capable  of  fubfequent  generation.  See 
the  7th  ed.  of  the  Manual  of  Natural  Hi/lory,  p.  26. 
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The  cat  has  two  delicate  membranes  lying  under 
the  ligamenta  glottidis ;  which  probably  caufe  the 
the  purring  noife  peculiar  to  thefe  animals'. 

The  pig  has  two  confiderable  membranous  bags 
above  and  in  front  of  the.  ligamenta  glottidis  '°. 

Several  apes  "  and  baboons  '%  as  alfo  the  rein- 
deerhave  on  the  front  of  the  ne^kj  large  fingie 
or  double  laryngeal  facSj  of  various  forms  and  divi- 
fions,  communicating  with  the  larynx  by  one  or 
two  openings  between  the  os  hyoides  and  thyroid 
cartilage.  -  '' 

Some  of  the  cercopkhcci,  as  the  C.  Senici/lus, 
3ind  beelzebubf  have  the  middle  and  anterior  part  of 
the  OS  hyoides  formed  into  a  fpherical  bony  cavity  ^\ 
hy  which  the  animals  are  enabled  to  produce  thofe 


9  Vicq^d'Azyr  in  Mfim-  de-P /^aS.-des  Sciences,  1779^ 
tab.  II.  fig.  1,7.        -{P  ■■  •  ■•   :  -■  : 

■°  Cas^k^ius  de  Vocis.  aufiUufque  Orgauis,  tab.  10.  fig-  9,  to, 
p.  55.  "  ad grunnUuni  in  porcis  ej^ciemlum."  He R iss.iNT  /(3t<J 
citato,  tab.  1 1 . 

"  As  the  orang-utang.  See  Camper's  Natural  Hi  fiery  of 
that  aaimal — the  Simia  inuus  fee  Ludwig's  Natural  Hijlory  of 
^an.  •  Ifi  a  common  ape  ( Jimia  fylvanus)  1  found  tne  right 
laryngeal  fac  three  inches  long,  and  two  inches  in  circumfe- 
rence ;  while  the  left  was  not  larger  than  a  nutmeg.  .  The 
larynx  oith^ftmia  eynomolgus  may  be  feen  in  the  work  above 
quoted  of  Camper. 

"  I':  is  reprefented  in  the  Mandril  (Papio  Maimon)  h-f 
Vicq_d'Azyr  loco  citato,  tab.  7 
.'^  CAMrER  loco  citaco,  tab.  i<.  fig.  7. 

Vjcqcd'Azyr  loc.  cit.  tab.  9.  10.    Camper,  tab.  4. 
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terrific  and  penetrating  tones,  which  can  be  heard 
at  vaft  diftances,  and  have  gained  them  the  name  of 
the  howling  apes. 

(B)  Birds. 

§  196,  The  moft  flriking  peculiarity  in  the  vo- 
cal organs  of  this  clafs,  and  which  belongs  to  all 
birds  with  a  very  few  exceptions ;  confifts  in  their 
poffeffing,  what  is  commonly  called,  a  double  la- 
rynx, but  which  might  be  more  properly  defcribed, 
as  a  larynx,  divided  into  two  parts,  placed  at  the 
upper  and  lower  ends  of  the  trachea.  They  have 
alfo  two,  rimzE  glottidis. 

%  jgy.  The  fuperior,  or  proper  rima  glottidis 
is  placed  at  the  upper  end  of  the  trachea  ;  but  is 
not  furnifhed  with  an  epiglottis  '^  The  apparent 
want  of  this  organ  is  compenfated  in  feveral  cafes 
by  the  conical  papillae  placed  at  both  fides  of  the 
rima. 

' » 

:  ^198.  The  apparatus,  which  is  chiefly  concern- 
ed in  forming  the  voice  of  birds,  is  found  in  the 


The  part  which  Warren  has  defcribed  in  the  34th 
vol.  of  the  Philnf.  Trattf.  p.  113.  as  the  epiglottis  of  the 
oftrich,  is  merely  a  flight  elevation  at  the  root  of  the  tongue. 
See  CuviER  in  the  Menagerie  du  Mufeum  National  ei'  Hijloire 
Kalurelle.  no.  i.  tab.  3. 

inferior 
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inferior  or  bronchial  larynx  "^  This  contains  a 
fecond  rima  glottidis,  formed  by  tenfe  membranes ; 
which  may  be  compared  in  feveral  cafes,  particular- 
ly among  the  aquatic  birds,  to  the  reed  at  the 
mouth  of  mufical  inftruments.  It  is  farnifhed  ex- 
ternally with  certain  pairs  of  mufcles,  varying  in 
number  in  the  different  orders  and  genera ;  and 
with  a  kmd  of  thyroid  gland.  The  courfe  and 
proportionate  length  of  the  trachea,  and  {particu- 
larly the  ftrufture  of  the  inferior  larynx,  vary  very 
confiderably     in  the  dijfFerent  fpecies,  and  even  in 


'*  Hence  the  dlvifion  of  the  tracheu  below  the  upper  n'ma 
glottidis  fcarcely  produces  any  change  ui  the  voice  of  leveral 
birds  :  as  they  can  ftiil  utter  founds  by  means  of  the  bron- 
chial larynx.  See  DuvERNKY  in  the  Hi/l.  deV  A.ad.  des  Sciences , 
torn.  2.  p.  7.  GiRARDi  in  the  Memoirs  of  the  Italian  Society, 
tOiTi.  2.  pt.  2.  p.  737.  and  CuvitR  in  the  Magazin  Encyclo- 
peJique.  Arm.  i.  torn.  2.  p.  -^^"j. 

"  On  the  fubjedt  of  the  bronchial  larj-nx,  the  reader  ma7 
confult  Herissant,  ViC(i;_d'AzYR  and  C  uvier  in  their 
•works  already  quoted:  a!fo  another  dilTertaiion  by  the  latter 
author  in  the  2nd  vol.  nf  the  4th  year  of  the  Magazin  En- 
eyclopedique.  Schni  ider  in  the  Leipjig  Magazine  for  1786 
and  1787,  and  in  his  valuable  Commentary  on  the  Works  of 
Freoeric  [I.  pp.  37,.  211. 

Aldrov  andi  has  defcribed  that  of  the  wild  fwan.  Ornl- 
iholog.  toin  3"  p-  13. 

That  of  the  gnole  has  been  moft  excellently  defcribed  by 
PIaluer  lie  par/ium  corp  humani  fabricd  et  fuuSionibus,  torn. 
7.  p.  321,  which  may  be  compared  with  the  beautiful  deli- 
pcalions  of  Herissant,  loc.  citat.  tab.  iz. 
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the  two  fexes,  efpecially  among  the  aquatic  birds. 
Thus,  for  example,  the  tame  or  dumb  fwan,  Canas 
elorj  has  a  ftraight  trachea ;  whilfl:  in  the  male  of 
the  wild  or  whiflling  fwan  (cygnus J,  this  tube 
makes  a  large  convolution,  which  is  contained  in 
the  hollow  of  the  fternum  (fee  §  55).  In  the 
fpoonbill  f Plataka  kucorodia )  as  aJfo  in  the 
Thajianm  motmot,  and  others,  fimilar  windings 
©^f  the  trachea  are  found,  not  enclofed  in  the 
fternum.  The  males  of  the  two  genera  ana^ 
and  mergtu  have  at  their  inferior  or  bronchial 
larynx  a  bony  cavity,'^  which  contributes  to 
ftyengthen  their  voice."  See  note  (A),  at  the 
end  of  the  chapter. 

(C)  Amphibia. 

§  199.  The  ftruflure  of  the  vocal  organs  in 
jhis  laft  clafs  of  aBimals,  which  poflefs  a  voice,  is  oa 


*  Beficfes  Herissant  and  Cuvier,  1oc»  crtat.  the  reader 
may  confalt  Aldrovakdi  ornitbol  torn.  3.  p.  190.  Wil- 
loUGHBY  ormthol.  tab.  73.  Blqch  in  the-  TranfaBion:  of  a  Sof 
tlety  for  Inquiries  concerning  Natural  Hijlory^  at  Berlin,  torn.  4, 
p.  ^yg,  tab.  16.  and  in  his  works>  torn.  3.  p.  372.  tab.  7. 
Latham  mtht  Tranfaaions  of  tke  Lirinaatu  Society,  vol.  4.  p. 
50.  tab.  9.  16. 

'*  See  Fabrjcius  Hildanus  on  the  ExcelUiue  ef  Jnaiemy, 
P-  333- 
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the  whole  very  fimple ;  although  it  varies  in  fe- 
veral  genera  and  fpecies,  and  fometimes  in  the  two 
fexes.    See  note  (B). 

§  200.  The  trachea  forms  different  convofu- 
tions  in  fome  of  the  teftudines/°  and  of  the 
crocodile  kind.  It  is  very  fliort  in  the  frog; 
but  longer  in  the  male,  than  in  the  female :  the 
rima  glottidis  is  alfo  larger  in  the  former.  Liga- 
menta  glottidis  exift  in  all  the  animals  of  this 
clafs 

i  §  201.  The  males  of  fome  frogs  are  diftinguifhed 
by  peculiar  membranous  bags.  The  tree  frog  C rana 
arborea)  has  a  large  fac  in  its  throat;  and  the 
green  frog  ( rana  efcidcnta J  has  two  confiderable 
pouches  in  the  cheeks,  which  it  inflates  at  the  time 


^  Blasji  Zooicomta,  Amft.  iTyy,  8vo.  tab.  17.  fig.  j-. 
The  tortoifes  (at  leaft  the  tejlado  Graca)  may  be  faid  to  have 
two  trachex  ;  for  the  fliort  common  trunk  divides  at  the 
third  cervical  vertebra  into  two  long  branches,  which  de- 
fcend  far  into  the  cheft  before  they  enter  the  lung.  Each  of 
them  makes  a  large  latteral  convolution,  over  which  the 
two  aor (e  ahdomlnaJes  htnd  their  courfe. 

"  Vicq^d'Azyr,  loc.  citat.  tab.  jr^.  fig.  45,  46.  repre- 
fents  thefe  fragments  in  the  teftudines  j  fig.  41,  42,  44  in 
frogs ;  fig.  47—52  in  ferpents. 

The  larynx  of  the  rattlefnake  is  reprefented  iu  Tyson's 
Anatomy  of  a  Rattlefnahe.  Phihf.  Tranf.  vol.  15,  no.  144. 
fig.  5. 
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of  copulation  by  two  openings  clofe  to  the  rima 
glottidis  '\    See  note  (C). 


Jdditional  Notes  to  the  Fifteenth  Chapter, 

,  (A)  "  A  very  little  comparifon  of  the  me- 
chanifm  of  wind  mufical  ihftruments,  with  the  or- 
gans of  the  voice  in  birds,  will  fliew  how  nearly 
they  are  allied  to  each  other;  and  it  may  be 
obferved,  that  the  found  produced  by  fome  of 
the  larger  birds  is  exaftly  fimilar  to  the  notes 
that  proceed  from  a  clarionet  or  hautboy  in  the 
hands  of  an  untutored  mufician.  The  inferior 
glottis  exadlly  correfponds  to  the  reed,  and  pro- 
duces the  tone  or  fimple  found.  The  fuperior 
hrynx  gives  it  utterance,  as  the  holes  of  the  inftru- 
ment ;  but  the  ftrength  and  body  of  the  note  de- 
pend upon  the  extent  and  capacity  of  the  trachea/ 
and  the  hardnefs  and  elafticity  of  its  parts.  The 
convolution  and  bony  cells  of  the  windpipe,  there- 
fore, may  be  compared  with  the  turns  of  a 
French  horn,  and  the  divifions  of  a  baffbon  j  and 
they  produce  the  proper  effedls  of  thefe  parts  in 


See  the  German  Colleftion  of  Camper's  fmalltr  ivorks, 
vol.  I.  pt.  I.  p.  144.  tab.  3.  fig.  1—4. 
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the  voices  of  thofe  birds,  in  which  they  are  found." 
Rees's  Cyclopedia,  art.  Birds. 

(B)  All  the  amphibia  want  the  epiglottis. 

(C)  The  chorda  vocales  are  very  large  and  dif- 
tind  in  the  frog. 
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CHAPTER  XVI. 

ON  THE  BRAIN  AND  NERVOUS  SYSTEM  IN 
GENERAL, 

§  202.  This  clafs  of  fundllons  which  conflitutes 
the  leading  character  of  animals,  and  has  derived 
its  name  from  that  circumftance,  affords  to  our  ob- 
fervation  a  more  clear  and  manifeft  gradation,  from 
^the  moil  fimple  to  the  moft  compound  ftrudure, 
than  any  others  in  the  animal  economy 

§  203.  In  fome  of  the  mofl:  fimple  animals  of 
the  clafs  vermes^  particularly  among  what  are  called 
Zoophytes,  little  or  no  diftinftion  of  fimilar  parts* 
[or  flrudtures)  can  be  difcerned  j  and  we  are  un- 
able to  recognize  any  thing  as  a  particular  nervous 


'  On  the  fubjeft  of  this  clafs  of  fundtions,  the  reader 
hould  confult  the  two  firft  volumes  of  that  mafterly  work, 
:ht  Ledures  on  comparative  j^natomy  of  Professor  Cuvier  ; 
which  have  been  tranflated  into  German,  by  Professor 
Fischer. 

*  By  the  term  partes  JimUares,  the  antients  denoted  thofe 
bomogeneous  organic  ItruAures,  which  form  nerves,  muf- 
cles,  tendons,  bones,  cartilages,  &c. ;  the  combination  qf 
which  conftitutes  the  partes  difimtlares  of  the  animal  body ; 
y-  e.  the  limbs,  vifccra,  &c. 

u  2  fyftem. 
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fyftem,  or  even  as  a  part  of  fuch  a  fyfl^em.  The 
power  of  ferifation  and  voluntary  motion,  which 
thefe  poffefs,  as  well  as  any  other  order  or  clafs  of 
the  animal  kingdom,  proves  that  the  nervous  matter 
mufl  be  uniformly  fpread  throughout  their  homo- 
geneous fubflance.  The  almofl  tranfparent  poly- 
T^tt^  (hydra J,  which  are  often  found  in  this  country, 
with  a  body  of  an  inch  in  length,  and  arms  or 
tentacula,  of  a  proportionate  fize,  appear  to  confift, 
when  furveyed  in  the  befl:  light  by  the  flronge' 
magnifying  powers,  of  nothing  but  a  granular  Rruc 
ture  (fomething  fimilar  to  boiled  Sago)  connede 
into  a  definite  form  by  a  gelatinous  fubflance. 

§  204.  In  many  other  vermes,  and  in  infe£ts 
particular  nerves  can  be  diftinguiftied,  arifing  i 
general  from  what  is  called  the  fpinal  marrow,  th 
fuperior  extremity  of  which  part,  flightly  enlarge4 
conftitutes  the  brain.  The  latter  organ,  however 
in  both  clafles  of  cold;  and  red-blooded  animals,  ar 
flill  more  in  thofe  which  have  warm  blood,  has 
much  more  complicated  ftruQure,  and  a  far  greate 
relative  magnitude :  all  animals  are  however  ex 
ceeded  in  both  thefe  points  by  the  human  fubjeft, 
which,  according  to  the  ingenious  obfervation  of 
the  learned  Sommerring  %  poffefles  by  far  the 

largeft 


^  See  his  Djfertalio  de  baft  Encephnli,  Goetting.  1778.  p- 

17.  and  his  Tabula  lafeos  Encepbalt,  Fnmcof.  J799>P-  5-  ■^"'^ 

J.  G. 
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largefl  brain  in  proportion  to  the  fize  of  the  nerves 
which  arife  from  it/  (See  note  (A)  at  the  end  of 
the  chapter.) 

(A)  Mammalia. 

§  205.  The  two  large  procefTes  of  the  dura  mater, 
which  form  the  falx  and  tentorium,  poffefs  a  very 
peculiar  ftrufture  in  fome  animals  of  this  clafs.  A 
Irong  plate  of  bone,  which  is  a  procefs  of  the 
leighbouiing  bones  of  the  cranium,  is  contained 
jetween  their  two  lamina. 

We  have  hitherto  afcertained  only  one  example 
)f  fuch  a  formation  of  the  falx,  in  the  quadrupeds 


^G.  Ebel,  Olferv.  ISeurol.  ex  Anatome  compavat.  Fx'ancof. 

d  V  adriim,  i7»8-«.      .  j         .j  , 

"  The  fmall  fize  of  the  brain  in  proportion  to  the  reft  of 

he  nervous  fyftem  has  a  very  conliderable  influence  on  the 
\'hole  animal  economy  of  cold-blooded,  when  viewed  in 

omparifon  with  warm-blooded  animals.  It  explains  the  di- 
ininiihed  lympathy  between  the  two  parts  ;  and  the  confe- 
i  nently  weak  powers  of  motion  of  their  whole  machine. 
It  enables  us  alfo  to  underftand  the  remarkable  independ- 
!nce  of  the  vitality  of  their  parts  upon  that  of  the  brain  ; 
ind  their  pofFtflion  of  confiderable  individual  powers  of  life  :* 
|s  aUb  the  extraordinary  extent  of  their  rcprodudlve  powers'. 
I  have  treated  at  greater  length  on  all  thcfe  points  in  my 
specimen  Phyfiolog'ia  comparaltt  inter  Anlmentia  calidi  et  fi  'igidi 
\angmnis,\n  the  4th  vol.  of  the  Goetringen  Commentaries  ; 
»nd  in  the  Manual  of  Natural  Hi/lory,  p.  225.  of  the  7th 
Jjllioa.    (See  note  (B)  at  the  end  of  the  chapter.) 
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of  this  clafs :  and  this  I  difcovered  In  the  ornithor- 
hpxchits^  an  animal  which  abounds  in  inftances  of 
anomalous  ftrufture.  Something  fimilar  is  found 
in  the  cetacea,  at  lead  in  the  porpoife  K  The  falx 
itfclf  defcends  to  various  depths  between  the  hemif- 
pheres  in  the  different  fpecies  \ 

A  bony  tentorium  cerebelli  is  found  in  a  great 
number  of  mammalia  :  but  its  fize  and  extent  vary 
in  the  different  fpecies.  It  is  formed  by  peculiar 
offeous  plates,  extending  from  the  vitreous  table  of 
the  parietal  bones,  and  the  petrous  portions  of  the 
offa  temporum.  Its  formation  exhibits  two  kinds . 
of  variety. 

i  In  fome  animals,  for  inflance,  it  conffitutes  an . 
uniform  bony  partition,  which  leaves  a  quadrangu-- 
lar  opening  into  the  lower  part  of  the  cranium. . 
This  is  the  cafe  in  moft  fpecies  of  the  cat  and  bear 
kind  J  in  the  martin  ( mvjtela  martes ) ;  in  the* 
coaita  (cercopithecus  panifcusy  and  others.  i 


*  A  fimilar  ftrudture,  conftituting  an  unique  fpecimen  off 
anatomical  variety,  is  exhibited  in  the  fkuU  of  a  female,  be-l- 
longing  tomycolledibn.  The  vitreous  table  of  the  frontal  bone  : 
has  a  long  falciform  bony  crifta,  at  the  attachment  of  the  : 
fak. 

*  See  on  thisfubjeft  Sommerring,  onihe  Brain  and  Spinal  I 
Marrow,  in  German.  Mentz^  1788-8.  A  work,  which* 
is  extremely  valuable  for  its  comparative  anatomy. 

'  Joseph j's  Anatomy  of  Mammalia,  in  Gcrm-dii.  Contrilth* 
itcns  to  the Jirjl  vol.  p.  34.  tab.  4.  1 

Iff 
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It  confifts  of  three  feparate  portions  in  other-l 
animals,  one  of  thefe  pieces  projeas  frdrn  the  upper^, 
and  back  part  of  the  cranium,  like  a  tile  ;  the  twOr 
lateral  portions  arife  from  the  petrous  part  of  the 
temporal  bone.  This  ftrudure  is  exemplified  mil 
the  feal  %  dog,  and  horfe. 

In  fome  cafes,  as  in  the  pig,  the  rabbit,  fome 
mice,  &c.  a  rudiment  of  the  laft  mentioned  la- 
teral portions  may  be  obferved  ;  or  at  leaft  the 
ridge  of  the  temporal  bone  is  royeh  (harper  than 
ufuaP.  ■' '  '  yJ 

§  2c6.  The  peculiarities,  which  diftinguifh  the 
brain  of  the  human  fubje£l  from  that  of  the  mam- 
malia    confifl  chiefly  in  the  circumftance,  which 

has 


*  In  the  cranium  of  a  young  feal,  which  I  poflefs/tlie'ahi 
terior  or  upper  furface  of  the  tile-fhaped  piece  is  connedlcd 
by  means  of  a  ftrong  perpendicular  bony  plate  ;  extendlhg 
to  the  middle  of  thelambdoid  future,  with  the  inner  furface 
of  the  occipital  bone,  where  the  falx  terminates. 

5  I  have  already  defcribed  the  chief  varieties  of  the  bony 
tentorium,  and  have  mentioned  the  ufes  affigned  to  this 
ftfufture,  which  appear  however  improbable,  in  the  defcrip- 
tion  of  the  bones,  p.  117  ;  and  in  the  Inltitut.  Phyfiol.  p. 
160,  ed.  of  179H.    (See  note  (C)  at  the  end  of  the  chapter.) 

The  reader  may  confult  the  following  delineations  of 
the  brain  of  mammalia,  befides  thofe  which  will  be  relerred 
to  in  fubfequent  notes.  Of  the  chimpanfe  fjimia  troglodytes) 
by  Tyson  in  his  excellent  *'  Anatomy  of  a  Pi^my,"  Hg.  13, 
I'^.    Of  the  dog,  by  Collins,  Sy/em  of  Anatowy,  vol.  2.  tab. 

"  4  53. 
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has  been  already  noticed,  of  its  poflefling  a  much 
greater  bulk  in  proportion  to  the  nerves,  which 
arife  from  it ;  and  in  its  being  much  larger  when 
compared  with  the  cerebellum,  and  medulla  fpina- 
lis      (See  note  (D)  at  the  end  of  the  chapter.) 

§  207.  Moreover,  that  remarkable  and  enigma- 
tical colledion  of  fandy  matter,  which  is  found  in 
the  pineal  gland  "  of  the  human  brain,  almoft  in- 
variably after  the  firft:  few  years  of  exiftence,  has 
been  hitherto  obferved  in  a  very  few  other  mam- 
malia, and  thofe  among  the  bifulca  '\ 


53-  fig"  I  >  Ebel,  Joe.  cit.  tab.  i,  fig.  7.  Of  the  cat,  by 
CoLtiNS,  tab.  53,  fig.  2;  and  Ebel,  tab.  i,  fig.  3.  Of  the  horfe, 
by  Vicq^d'Azy  R,  Mem.  del' Acad,  des  Sciences,  1783,  tab.  7  ; 
Ebel,  tab.  i,  fig.  i.  Of  the  fheep,  by  V 1  cq,  d'Azyr,  tab. 
8,  fig.  1  ;  and  Ebel,  tab.  i,  fig.  8.  Of  the  ox,  Vicqcd'Azyr, 
tab.  8,  fig.  2  ;  Ebel,  tab.  i,  fig.  6  and  9.  Of  the  pig, 
Collins,  tab.  54.  ;  Ebel,  tab.  i,  fig.  10. 

"  The  delineation,  which  I  have  given  of  the  brain  of  the 
mandrill  ( Papio  MatmonJ  in  the  two  firft  editions  of  niy 
work,  de  Generis  Humani  Varietate  Nativd.  tab.  i,  fig.  i, 
fhew^s  how  ftriking  this  difference  is,  even  in  the  quadrumana, 
which  from  their  great  general  refemblance  to  the  human 
fubjeft  have  been  called  Anthropomorpha. 

"  SoMM ERRING  dc  lapilUs,  vel  prope,  vel  intra  Glandulam 
pinealemfttis.    Mentz,  1785.  8vo. 

"  SoMMERRiNG  has  found  it  in  the  faflow-deer  (cerzus 
dama )  :  fee  his  Dl^.  p.  io.  And  Malacarne  in  the  goat : 
"  Djfeilion  of  the  Brain  of  J'ome  ^ladrvpeds  in  Italian, 
Mant.  1795  4.  p.  31. 

§  20S. 
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§  208.  In  the  proper  quadrupeds  (the  quadru- 
inana  therefore  being  excepted),  the  anterior  lobes 
of  the  brain  form  two  large  procefles  (procefflis 
mamillarcs J'"^,  from  which  the  olfadory  nerves  of 
the  firfl:  pair  proceed.  Thefe  are  of  very  confider- 
able  magnitude,  particularly  in  the  herbivorous 
animals'^  They  contain  a  continuation  of  the  la- 
teral ventricle ;  which  circumflance  has  formerly 
given  rife  to  great  phyfiological  errors 

§  209.  The  ftrufture  of  the  corpora  quadrigemina, 
and  candicantia  dilHnguilhes  the  brain  of  herbivorous 
from  that  of  carnivorous  quadrupeds.  The  nateswevy 
confiderably  exceed  ihetejies  in  fize,  in  the  former 
clafs  while  thefe  proportions  are  reverfed  in  the 
latter  inftance.  The  herbivora  have  a  fingle  large 
eminentia  candicans  :  there  are  two  fmall  ones  in  the 
carnivora  '\  (See  note  (E)  at  the-  end  of  the 
chapter.) 


See  Metzger  Specimen  Anatomic  comparata  primi  parts 
Nervorum,  in  his  Opufe  Anal,  and  fh^tol.  Gothing.  1790, 
8vo.  p.  100. 

This  part  is  reprefented  in  the  bifulca,  and  in  the  hare-^ 
kind  in  Collins's  Syjlem  of  Anatomy.,  vol.  2,  tab.  51.  Ebec 
loc.cU.    Willis  Analome  Cerebri,   fig.  2.    Monro  on  the 
Nervous  Sy/lem,  tab.  9  and  24. 

Thefe  were  fidt'  refuted  by  that  excellent  anatomift 
C.  V.  ScHN  EIDER  of  Wittenberg.  See  his  claffical  work  de 
OJfe  Crthriform'i,  1655'.  i2nio. 

>SoM M ERRING  0// ^ra;n,  &c.  p.  91. 

(B)  Birds. 
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(B)  Birds. 

S  2IO.  The  dura  mater  forms,  in  fome  birds, 
a  falciform  procefs  ;  wiiich  has  been  erroneoufly 
affcrted  to  be  deficient  in  the  whole  clafs  In  the 
cock  of  the  woods  ( tetrao  urogallus J  "  it  has  a 
bony  ftrudure,  refembling  that  of  the  ornithor- 
hynchus, 

%  111.  The  brain  itfelf,  confidered  altogether, 
refenibles  that  of  the  former  clafs  (even  in  forming 
in  fome  inflances  a  kind  of  procerus  mamillares J, 
while,  on  the  contrary,  it  is  (Irikingly  diftiitguiflied 
from  that  of  the  following  order.  It  differs,  how- 
ever, from  that  of  the  mammalia,  not  only  in  the 
fmoothnefs  of  its  furface,  and  the  want  of  convo- 
lutions, but  alfo  in  the  ftrudture  of  the  optic  tha- 
lami.  Thefe  eminences,  which  are  nearly  fpheri- 
cal,  and  hollow  internally,  are  not  contained  in  the 
proper  brain  or  cerebrum,  but  lie  behind  and 
below  that  part.    This  ftrufture  is  common  to  birds 


'*  This  rniftake  has  even  been  committed  by  Halle r  Je 
Partium  Corp.  Hum.  Fabricd  and  i  untlwnltus,  lorn.  8,  p. 
163. 

The  brain  of  this  bird  is  remarkably  fmal]  in  proportion 
to  the  fize  of  its  h^ad  and  whole  body  ;  while  we  know,  that 
in  fome  other  animals  of  this  clafs,  particularly  among  the 
finging-birds,  the  brain  exceeds  that  of  the  human  fubjedt  in 
thefe  points  d  vicAV. 
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with  the  two  clafles  of  cold  and  red-blooded  ani- 
mals. Thofe  eminences ,  alfo,  which  in  the  mam- 
malia are  juflly  termed  corpora  Jirtata,  are  of  an 
uniform  colour  in  birds.  (See  note  (F)  at  the  end 
of  the  chapter,  j 

§  212.  The  brain  of  birds  does  not  poffefs  fe- 
veral  parts,  which  are  found  in  that  of  the  mam- 
malia ;  and  the  opinions  of  anatomifts  are  much 
divided  concerning  others,  on  account  of  variations 
in  their  flruflure  and  appearance.  The  corpus 
callofum,  pons  varolii,  &c.  come  under  the  de- 
fcription  of  parts,  which  are  certainly  absent.  The 
exiftence  of  the  fornix,  pineal  gland,  corpora  can- 
dicantia,  and  quadrigemina,  is  a  matter  of  difpute 


"  See  Haller's  valuable  obfervations  ^/(f  rff^ro  fluiwm,  ia 
the  Opera  Minora,  \o\.  3.    And  Malacarn  e's  long  com- 
mentary on  tJiena  \\\  the  three  tirll  volumes  of  the  Memoirs  of 
the  Italian  Society. 

Several  authors  have  given  rcprefentations  of  the  brain  of 
birds.  That  of  the  goofehawk,  the  owl,  the  finches  {Frin- 
Silltt),  the  pigeon,  the  partridge,  and  the  goofe  has  been  de- 
lineated by  EfifcL,  loc.  citat. 

That  of  the  kingsfilher,  the  red  bird  (loKta  eardinalis ) ,  the 
turkey,  the  buftard,  the  woodcock,  fnipe,  and  others  of  the 
genus  fcolopoK,  the  fwan,  goofe,  and  duck,  by  Collins,  loc. 
ciiat.  tab.  40,  56,  57,  and  58. 

That  of  the  raven  and  common  cock  by  Vicq^^d'Azyr,  ia 
the  Memoiret  del'Jcad.  des  Sdences,  1783,  tab.  9  and  10. 

Tliat  of  the  goofe  in  a  lateral  and  internal  view,  by  Lud- 
W]€j  de  Cinered  Cerebri  Suljlanlid,  Lipf.  1779,  4to.  fig.  i. 


(C)  Am- 
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(C)  Amphibia. 

5  213.  Anatoraifts  have  hitherto  beftowed  but 
little  labour,  comparatively  fpealdng,  on  the  brain 
of  amphibia.  It  is  fmall  and  fimple,  and  confifts 
of  five  roundifii  eminences  :  viz.  the  two  hemi- 
fpheres,  the  two  thalami  nervorum  opticorum,  ly- 
ing behind  thefe,  and  feparate  from  them,  and  ex- 
cavated by  a  ventricle ;  and  the  cerebellum,  which 
in  both  clafles  of  cold  red-blooded  animals  contains 
no  arbor  vitas.  The  fpinal  marrow,  compared 
with  the  brain,  is  of  aftonifliing  magnitude  in  moft 
amphibia'.  (See  note  (G)  at  the  end  of  the 
chapter.) 

.  (D)  Fishes. 

§  '214.  In  this  clafs  of  animals  the  brain  does 
not  fill  the  cranium.  Between  the  pia  and  dura 
mater  (which  in  moft  of  the  large  fifties  approaches 
to  a  cartilaginous  firmnefs)  there  is  collected  a  fait 
and  greafy  fluid,  contained  in  a  loofe  cellular  tex- 
ture, which  feems  to  fupply  the  place  of  the  tunica 
arachnoidea  \ 


'  The  brain  of  the  tortoife  has  been  delineated  by  Cal- 
DESi  in  his  Obfervations,  Sec.  tab.  2,  fig.  5.  That  of  the  frog 
by  LuDWiG,  Vicq^d'Azyr,  and  Ebel,  locis  citatis :  and 
that  of  the  viper  by  Vicq^d'Azyb,  tab.  10,  fig.  8. 

^  Casserius  has  given  an  excellent  view  of  the  cranium 
of  a  pike  laid  open,  de  yludilUy  tab.  iz. 

S  215. 
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§  215.  The  ftru6lure  of  the  brain  varies  in 
the  different  genera  and  fpecies  ;  fometimes  even  in 
the  individuals  of  the  fame  fpecies.  It  confifls  of 
feveral  tubercles  or  lobuli  difpofed  in  pairs ;  and  of 
thefe,  the  five,  which  were  defcribed  in  the  brain 
of  the  amphibia,  are  the  moft  conftant  \ 

§  216.  In  mofl:  fifhes  the  optic  nerves  decuf- 
fate,  (' jufl:  like  two  fingers  laid  crofTwife)  ;  a  re- 
markable peculiarity  which  has  given  rife  to  feveral 
phyfiological  inveftigations,  and  inferences  \  (See 
note  (H)  at  the  end  of  the  chapter.) 

Thefe 


^  Haller  (le  Ccrehro  Pifclum  in  the  Opera  Minora,  torn  3, 
p.  198.  Collins  has  given  reprefentations  of  the  brain  in 
alniofl:  all  the  oi"dcrs  of  fillies  ;  but  his  views  are  chiefly  of 
the  upper  external  furface,  tab.  60  to  70.  That  of  the Jiate 
is  delineated  in  the  2nd  vol.  of  Camper's  fmaller  ivrit'mgs, 
tab.  3  :  by  Monro  in  his  Phyfiology  of  F'lflies,  tab.  t,  34  and 
37  ;  and  by  Scarpa  de ,  Aud'itu  et  OlfaSu^  tab.  I,  fig.  i.  That 
of  the  ftiairk,  by  Stenonis  Elementa  Myo(og.  tab.  5  and  7. 
and  by  Scarpa,  he.  cil.  tab.  2.  That  of  the  fro^-fi(h 
(lophius pifcatofius)  by  Camper,  loc.  cUat.\.Ah.  i. 

That  of  the  conger-eel,  turbot,  and  pike,  by  Vicq^d'Aw 
2YR,  loc.  c'ltat.  tab.  xo.  That  of  the  cod,  by  Camper,  loc. 
chat,  and  Monro.  That  of  the  haddoc,  by  Monko,  on  tBe 
Nervous  Syftem,  tab.  32.  Tkat  of  the  filuriis,  by  Ebel,  loc. 
cit.  tab.  2,  fig.  4.  That  of  the  pike  by  Casserius, 
Ebel,  and  Scarpa,  locis  cUat'n.  That  of  the  carp  by 
Ebel  and  Scarpa. 

*  See  SoMMERRiNG  in  the  HeJJtan  Literary  Contrthutlonsy 
Tol.  I,  pt.  2,  p.  205.  aUb  his  D'l/fert.  de  Decujhtlone  Nervor. 

2  Opticor. 


3^2  CHAPTER  XVI, 

Thefe  nerves  have  in  fome  fiflies  the  uncommon 
firuflure  of  an  inveftnient  of  pia  mater  containing 
very  elegant  longitudinal  folds  K 

The  olfaftory  nerve  fometimes  forms  a  ganglion 
juft  before  it  is  diftributed  to  the  nofe.  The  ga- 
dus  ?nerluccius  and  the  carp^  afford  examples  of  this 
ftru£lure,  which  is  remarkable  inafmuch  as  no  gang- 
lia have  been  hitherto  obferved  in  the  nervous 
fyflem  of  fifties. 

§  217.  We  mufl  laftly  mention  thofe  nerves, 
which  are  diftributed,  in  the  eledrical  fifties,  to 
ihat  wonderful  apparatus  of  membranous  cells, 
filled  with  a  gelatinous  fubflance  like  white  of  egg, 
and  performing  the  office  of  a  Leyden  jar,  or  elec- 
trical battery.    Thefe  curious  organs  occupy  the 


Cpticor.  Mogunt.  17S6,  p.  24.  Coopman's  Neurohg.  p.  38. 
ProfeObr  Rudolphi  in  Wiedemann's  Archives,  vol.  i,  pt.  2, 
p.  156,  and  leveral  of  the  delineations  quoted  in  the  preced- 
ing note. 

*  See  EusTACHii  OJfum  Examen,  p.  227,  and  a  reprefen- 
tation  from  the  faw-filh  {fqualus prlflis  in  Malp  ighi  de  Ce- 
tehro.  In  order  to  compare  this,  with  the  ordinary  ftrudlure 
of  other  nerves,  fee  the  reprefentation  of  the  phyfiological 
preparation  of  the  commencement  of  the  fifth  pair  in  the 
elephant,  in  A.K.  Boer  have,  Hijlor'ia  Anatom'ica  (prior)  iri' 
/amis,  cujus  pars  Corporis  inferior  Monstrofa.  Peterfl)urg  ;,t754, 

4I0.  tab.  I. 

*  ^cA-i^v .\ ,  loco  citato. 

r  lateral 
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lateral  fins  of  the  torpedo  %  and  receive  their  ner- 
vous fupply  from  the  fifth  pair.  In  the  elearical 
eel  (gymnotus J,  the  elearical  organ  is  found  to- 
wards the  pofterior  part  of  the  abdomen  %  and  its 
nerves  come  from  the  medulla  fpinalis.  In  the 
ftlurus  eledricus,  it  Is  placed  between  the  fkin  and 
mufcles  over  the  wh.)le  body,  and  its  nerves  are 
derived  from  the  eighth  pair 

(E)  Insects. 

§  218.  The  general  ftruaure  of  the  nervous^ 
fyftem  in  this  clafs  has  been  already  mentioned 
(S  204). 

The  larvse,  in  which  the  fubjea  has  been  moll 
completely  invefligated '%  have  a  brain  confifting 
of  two  ganglia,  contained  in  a  horny  cavity  larger 
than  itfelf.  The  nervous  cord,  which  in  red-blood- 
ed animals  conftitutes  the  medulla  fpinalis,  proceeds 


'  Hunter  in  the  Phllof.  7ra«/!  vol.  63,  p.  481,  tab.  20 ; 
and  GiRARDi  in  the  Memoirs  of  the  Italian  Society^  torn.  3, 
P-553« 

'  Hunter  in  the  Philof.  Tranf.  vol.  65,  p.  395,  tab.  9. 

'  Geoff  ROY  in  the  Bulletin  de  la  Societe  P/jilumatigue,  6 
annee,  torn.  3,  p.  16^. 

"  See  Lvonet's  excellent  account  of  the  larva  of  the  Pia- 
Una  Co^/r,  tab.  9,  10,  and  18.  That  of  the  filkworm  by 
SwAMMERDAM,  tab.  28,  fig.  3.  (which  is  better  than  Ma l- 
FlGHi's  reprefentation)  ;  and  by  Bibiena  in  the  Comment, 
Injiit.  Bonon.  torn.  5,  pt.  i,  tab.  4.  That  of  the  butterfly,  by 
Bibiena,  ibid. 

fronj 
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from  this  point  along  the  abdomen,  forming  m  its 
pafTage  twelve  fimple  ganglia,  from  which,  and  from 
the  two  ganglia  forming  the  brain,  the  nerves  de- 
rive their  origin 

(F)  Vermes. 

§  2  1 9.  Excepting  thofe  animals,  which  inha- 
bit corals,  and  the  proper  zoophytes,  mod  genera 
of  the  other  orders  of  this  clafs  are  found  to  pof- 
fefs  a  di(tin6l  nervous  fyftem    :  although  former 

anato- 


"  The  nervous  fyftem  of  the  larva  of  the  ftag-beetle,  may 
be  feen  in  Swammerdam,  tab.  28,  fig.  i  ;  and  in  Roesel, 
torn.  2,  tab.  B.  Thai  of  the  ephemera,  in  Swammerdam, 
tab.  14,  fig.  I,  tab.  15,  fig.  6.  That  of  the  male  bee,  ibid, 
tab.  22,  fig.  6.  That  of  the  mufca  chamahon,  in  the  different 
ftages  of  its  metamorphofis,  ibid.  tab.  40,  fig- 5,  tab.  41; 
fig.  7.  That  of  the  larva  of  the  mufca pulris,  ibid.  tab.  43, 
fig.  7.  That  of  the  louse,  tab.  2,  fig.  7.  That  of  the  lobfter, 
Willis  de  Au'inut  Brutorum,  tab.  3,  fig.  i. 

Humboldt's  Exper'imenls  on  the  Irrital'ton  of  Mufcular  and 
Nervous  Fibres,  in  German,  vol.  i,  contain  feveral  Excellent 
anatomical  and  phyfiological  remarks  on  the  nervous  fyftem 
of  fome  infefts,  p.  273,  286. 

"  See  Jos.  Mangili  de  Syfemate  Nerveo  Hirudlnis,  Lum- 
bric't  Terrefiris,  aHorumque  Vermium.  Ticini,  1795-    -A-  German 
verfion  of  this  work  is  given  in  the  2nd  vol.  of  Reil's  Phy- 
Jtological  Archives. 

The  nervous  fyftem  of  the  leech  has  been  ftiewn  by  Redi 
de  Viventibus  intra  Viveritia,  tab.  14,  fig.  9  ;  and  BiniENA  Com- 
ment. Injlit.  Bcnon.  torn.  J,  tab.  2,  fig.  5,  tab.  3,  fig-  6.  Be- 

nimg's 
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anatomifts  have  exprefsly  declared  in  feveral  in- 
llances  that  no  fuch  parts  exifted  '\  The  ftrudure 
and  diftribution  of  the  nerves  polTefs  in  many  cafes 
a  furprifing  analogy  to  thofe  of  infects.  The  ner- 
vous fyftem  of  the  fea-moufe  C aphrodite  aculeata J, 
for  example,  is  very  fimilar  to  that  of  the  larv^  '\ 
In  others,  it  is  more  anomalous :  thus,  in  the  cut- 
tle-fifli,  two  large  nervous  chords  arife  from  the 
brain,  and  form  in  the  breaft  two  club-fiiaped  gang- 
lia ;  from  which  numerous  nerves  proceed  (See 
note  (I). 


Additions  to  the  Sixteenth  Chapter. 

(A)  As  the  worlds  in  which  this  moft  import- 
ant phyfiological  pofition  is  confirmed  and  eluci- 


king's  excellent  work  on  the  leech,  and  Mangiu's  book 
may  alfo  be  confulted. 

The  nerves  of  the  flag  are  reprefented  bv  Swammerd4„ 
tab.  9,  fig.  2.  and  thofe  of  the  h.li:c  J.om.Ua,  ibid.  tab.  4,  fia  6  ' 
tab.  6,  fig.  I  ;  whieh  may  be  compared  with  the  drawing'  b^ 
Spallanzani,  in  the  Memoirs  of  the  Jialian  Societ,  torn  I 
pt.  2,  p.  545.  ^'  ^""^^  2» 

See  the  remarks  of  Humboldt  in  his  work  above xjunted 
p.  259.  and  Cuvi.K's  claffical  work,  which  I  here  ^ce 
once  for  all,  torn.  2,  p.  298.  ^ 
Pallas,  Mifcellanea  Zoologka,  tab.  7,  fia  i, 
«  SwAMMKaOAM,  tab.  sz,  fig.  2.    Mo^.o  on  tI.ePh,,j;oW, 
ofF^Jhe..y.^..  41,  fig.  3.  SCA.PA,       cUat.  tab.  4,  fie  / 

lES.USmlsENFLAMlVI   and  R0SENMULLER'6r„„.V;- 

^.atomy,  in  German,  vol.  i.  pt.  ^,  tab.  2 


X 


dated, 
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dated,  are  not  very  generally  known  in  this  country, 
I  fhall  take  the  liberty  of  explaining  it  in  a  fome- 
wliat  more  detailed  form. 

The  vaft  fuperiority  of  man  over  all  other  ani- 
mals in  the  faculties  of  the  mind,  which  may  be 
truly  confidered  as  a  generic  diftinftion  of  the  hu- 
man fubjeft,  led  phyfiologifts  at  a  very  early  period 
to  feek  for  fome  correfponding  difference  in  the 
brains  of  man  and  animals.  They  naturally  invef- 
tigated  the  fubjeft  in  the  firft  inftance,  by  comparing 
the  proportion,  which  the  mafs  of  the  brain  bears 
to  the  whole  body  :  and  the  refult  of  this  compari- 
fon  in  the  more  common  and  domeftic  animals  was 
fo  fatisfacrory  that  they  profecuted  the  inquiry  no 
further,  but  laid  down  the  general  propofition, 
which  has  been  univerfally  received  fmce  the  time 
of  Ar.stotle,  ihat  man  has  the  largefl:  brain  in 
proportion  to  his  body.  Some  more  modern  phy- 
fiologifts however,  in  following  up  this  comparative 
view  in  a  greater  number  of  animals,  difcovered  fe- 
veral  exceptions  to  the  general  pofition.  They 
found  that  the  proportion  of  the  brain  to  the  body 
in  fome  birds  exceeds  that  of  man  ;  and  that  feveral 
mammalia  (fome  quadrumana,  and  fome  animals 
of  the  moufe  kind)  equal  the  human  fubjecl  in  this 
refptd. 

As  thefe  latter  obfervations  entirely  overturned 
the  conclufion,  which  had  been  before  generally 
admitted,  Sommerring  has  furnifhed  us  with  an- 
other point  of  comparifon,  that  has  hitherto  held 

good 
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good  ineverylnftance  :  viz.  that  of  the  ratio,  which 
the  mafs  of  the  brain  bears  to  the  nerves  arifing 
from  it. 

Let  us  divide  the  brain  into  two  parts ;  that 
which  is  immediately  connected  with  the  fenforial 
extremities  of  the  nerves  ;  which  receives  their  im- 
preffions,  and  is  therefore  devoted  to  the  purpofes 
of  animal  exiftence.  The  fecond  divifion  will  in- 
clude the  reft  of  the  brain,  which  may  be  confidered 
as  connecting  the  functions  of  the  nerves,  with  the 
faculties  of  the  mind.  In  proportion  then  as  any 
animal  poffeffes  a  larger  fliare  of  the  latter,  and 
more  noble  part ;  that  is,  in  proportion  as  the  or- 
gan of  reflexion  exceeds  that  of  the  external  fenfes ; 
may  we  expect  to  find  the  powers  of  the  mind  more 
vigorous  and  more  clearly  developed.  In  this  point 
of  view  man  is  decidedly  pre-eminent :  here  he  ex- 
cels all  other  animals  that  have  hitherto  been  in- 
veftigated. 

All  the  fimise,  fays  Sommerring,  are  placed  far 
behind  man  in  this  refpeft.  Although  the  brain  in 
fome  inftances,  particularly  among  the  fmaller 
kinds,  which  have  prehenfile  tails,  is  larger  in  pro- 
portion to  their  body  than  that  of  the  human  fub- 
jeft  ;  yet  a  very  large  fliare  of  that  brain  is  required 
for  the  immenfe  nerves,  which  fupply  their  organs 
of  fenfe  and  maftication.  Let  us  remove  that  por- 
tion of  the  brain,  and  a  very  fmall  quantity  will 
remain. 

The  refearches^f  the  fame  author  on  animals  in 
4-  X.  2  general 
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general  hjive  led  him  to  conclude,  that  the  quantity 
of  brain,  over  and  above  that  which  is  neceflary 
for  a  mere  animal  exiftence — that  part,  in  fhort, 
which  is  devoted  to  the  faculties  of  the  mind,  bears 
a  diredl  ratio,  to  the  docility  of  the  animal  j  to 
the  rank  which  it  would  hold  in  a  comparative 
fcale  of  mental  powers. 

T  e  largeft  bra  n,  which  Sommerring  has 
found  in  a  harf  ,  weighed  f^i.  40Z.  and  the  fmall- 
eft,  which  he  has  feen  in  an  adult  man,  was  Ifeij. 
5I  oz.  Yet  the  nerves  arifing  from  the  former 
brain  were  at  lead  ten  times  larger  than  thofe  of 
the  latter. 

Generally  fpeaking  fmall  animals  have  a  larger 
brain  in  proportion  to  their  body  than  larger  ones. 
The  pachydermata  have  it  very  fmall ;  and  in  red- 
blooded  animals,  its  fize  is  very  trifling  when  com* 
pared  with  the  body. 

It  forms  in  man  from  -^V  to  -3^-  of  the  body. 

In  fome  fimiae  -       -^^  j 


She  Mole 
Bear 
Dog 
Cat 
Hare 
Rat 
Moufe 
Elephant 
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X 


X 
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t 
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In  the  Horfe  * 


Dolphin 

r  I 

I  ■ 

Sparrow 

I 

•IT 

Chaffinch 

z 

-  TT 

Redbreaft 

I 

TX 

jjiacKDiru  ' 

T 

Canary-bird 

I 

TT 

Cock 

Duck 

TTT 

Goofe 

ToTtoife 

I 

Turtle 

Coluber  natrix 

Frog 

Shark 

1 

Pike 

ttVt 

Carp 

T-S-ar 

(B)    The  following  is  the  paflage  to  which  the 
author  refers  in  his  "  Manual  of  Natural  Hi/lory*\ 
"The  extraordinary  ftrength  of  the  reprodudive 
power  in  feveral  amphibia,  (fee  note  (Gj  to  §  136) 
and  the  allonifhing  facility,  with  which  fhe  procefs 
-  is  carried  on,  mud  be  explained,  if  I  miftake  not, 
,  from  the  great  magnitude  of  their  nerves,  and  the 
i^irainutive  proportion  of  their  brain.    The  former 
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parts  are  in  confequence  lefs  dependent  on  the  lat- 
ter ;  hence  the  whole  machine  has  lefs  powers  oF 
motion,  and  difplays  lefs  fympathy  :  the  mode  of 
exiftence  is  more  fimple,  and  approaches  more 
nearly  to  that  of  the  vegetable  world,  than  in  the 
warm-blooded  clafles  : — but,  on  the  contrary,  the 
parts  poffefs  a  greater  individual  independent  vi- 
tality.  Since,  in  confequence  of  this  latter  endow- 
ment, flimuli,  which  operate  on  one  part,  or  one 
fyftem,  do  not  immediately  affeft  the  whole  frame 
by  fympathy,  as  in  warm-blooded  animals;  we  are 
enabled  to  explain  the  peculiar  tenacity  of  life, 
which  is  difplayed  under  various  circumftances  in 
this  clafs  ;  viz.  frogs  (till  continue  to  jump  about 
after  their  heart  has  been  torn  out  ;  and  turtles 
have  lived  for  months  after  the  removal  of  the 
whole  brain  from  the  cranium.  The  long  conti- 
nued power  of  motion  in  parts,  which  have  been 
cue  off  from  the  body,  as  in  the  tail  of  the  water- 
newt,  and  blind-worm,  may  be  explained  upon  th§ 
fame  principles".    Edit.  6th,  §  98,  p.  221. 

(C)  "  It  is  difficult,  (fays  the  author  in  his 
defcripiion  of  the  hones)  to  give  a  phyfiological  ex- 
planation of  the  ufe  of  this  bony  tentorium.  The 
opinion,  which  has  been  generally  adopted  by  ana- 
tomies, that  the  ftru£lure  in  queftion  belongs  to 
fuch  animals  only,  as  jum.p  far,  or  run  with  great 
velocitv,  and  that  it  ferves  the  purpofeof  protecting 
^he  cerebellum  from  the  preflure  of  the  cerebrum 

i.'i 
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in  thefe  quick  motions,  is  obvioufly  unfatisfaclory. 
It  exifts  in  the  bear,  which  is  nol  diflinguKhed  tor 
its  activity :  while  feveral  animals,  which  excel  in 
jumping  or  fpringing,  do  not  pofle's  it ;  v^z.  the 
wild  goat,  {capra  ibex\  in  which  1  could  not  dif- 
cover  the  leaft  trace  of  fuch  a  Ibudture.  Chesei,- 
DEN  afcribes  it  to  predacious  animals  only  i^Aiiat. 
of  the  Bmes^  cap.  8)  ;  but  I  have  already  enumerated 
feveral  others.    It  may  perhaps  obviate  the  con- 
cuffion,  which  would  arife  from  Itrong  exertions 
in  biting ;  for  fuch  exertions  are  made  in  all  the 
animals,  which  poifefs  this  flrudlure ;  even  by  the 
horfe  in  his  wild  ftate."    p.  ii8. 
>    J  have  quoted  thefe  remarks  on  the  generally 
afligned  ufe  of  the  bony  tentorium,  becaufe  a  femi- 
lar  mechanical  explanation  has  been  given,  of  the 
falx  and  the  tentorium  of  the  human  fubjed ;  viz. 
that  the  former  proteds  the  hemiipheres  from 
mutual  prelTure  when  the  perfon  lies  with  his  head 
rcfting  on  one  fide  ;  and  that  the  latter  provides 
againfl:  the  compreffion  of  the  cerebellum  by  the 
fuperincumbent   cerebrum.     Thefe  explanations 
are  affigned  in  the  prefent  day  by  anatomilh  of 
fuch  diltinguifhed  reputation  as  Sommerring  and 
CuviER  {de  Corporis  Hurnani  Fabricd,  vol.  4,  p.  27. 
Legons  d'Anat,  compar.  tom.  2,  p.  1755).    It  ihe 
lunlity  of  this  piece  of  phyfiology  were  not  'ufH- 
ciently  proved  by  confiueriiig  that  th-  cianium  is 
accurately  tilled,  and  that  there  is  soniequentiy  nj 
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room  for  its  contents  to  fall  from  one  fide  to  the 
other  ;  it  mud  immediately  be  rendered  manifed 
by  Mr.  Carlisle's  cafe-,  in  which  the  falx  was 
entirely  abfent,  and  the  two  hemifpheres  united 
throughout  in  one  mafs,  without  any  perceptible 
inconvenience  during  the  patient's  life.  (Tranf- 
anions  of  a  Society  for  the  Improvement  of  Medical 
and  Chirurgical  Knowledge y  vol,  2,  p.  212).  I 
have  met  with  fou5r>infl:ances,  in  which  the  anterior 
half  of  the  falx  was  deficient.  This  production  of 
the  dura  mater  commenced  in  a  narrow  form  about 
the  middle  of  the  fagittal  future  ;  and  gradually- 
expanding,  had  acquired  the  ufual  breadth  at  its 
termination  in  the  tentorium.  The  two  hemif- 
pheres adhered  by  the  pia  mater  covering  their  op- 
pofed  plane  furfaces ;  but  were  formed  naturally  in 
other  refpc^s.  A  want  of  the  falx  has  alfo  been 
recorded  by  Garengeot  {Splanchnologies  torn.  2j 
p.  24.) 

(D)  The  proportion  of  the  weight  of  the  cere- 
brum, to  that  of  the  cerebellum,  is  generally,  al- 
though not  univerfally,  greater  in  the  human  fub- 
jeft  than  in  mammalia,  as  will  appear  from  the 
following  inftances  taken  from  the  fecond  vol.  of 
CuviER.  In  the  human  fubjed  the  cerebellum  is 
to  the  cerebrum,  as  -  i   to  9 

In  the  fimia  fciurea  (fquirrel- 

monkey) 

Other  1 
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Other  fimis  -         i  to  6,  7  or  8 

Dog  •          -          1  to  8 

Cat  -              -           1  —  6 

Bever  -             -         1  —  3 

Moufe  •          -          1  —  2 

Hare  -             -            I  —  6 

Boar  -             -             1  —  7 

Cow  -            •          I  —  9 

Sheep  -             <t      '  —  5 

Horfe  -             -             I  —  7 


The  proportion  of  the  cerebrum  to  the  medulla 
oblongata,  as  afcerrained  by  a  comparifon  of  their 
diameters,  exhibits  a  more  conftant  fuperiority  ia 
the  human  iubje't  over  the  other  mammalia,  thaa 
the  ratio  of  the  Verebrum  to  the  cerebellum. 

In  man  the  breadtii  of  the  medulla  oblongata, 
after  the  pons  varolii,  is  to  that  of  the  brain. 


m 

I  to  7 

Simiae 

I  to  4  or  5 

Dog 

m 

6  to  I 

Cat 

8  —  22 

Rabbit 

3  -  8 

Pig 

m 

5  —  7 

Deer 

• 

a  —  5 

5—13 

Horfe 

8—  21 

Yet  the  dolphin  forms  a  remarkable  and  fingle 

ex*- 
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exception  to  the  general  rule  on  this  fubjed  ;  for 
in  that  animal  the  proportions  are  as  i  to  13,  In 
birds  they  are  rather  more  than  one  to  three. 

(E)  With  the  exception  of  man,  and  the  fimla;, 
the  mammalia  cannot  be  faid  to  have  pofterior  lobes 
of  the  brain.  The  cerebellum  is  feen  behind  the 
cerebrum.  The  confequence  of  this  is,  that  the 
digital  cavity  or  prolongation  of  the  lateral  ventri- 
cle into  ihe  pofterior  lobe,  is  wanting. 

The  convolutions  of  the  cerebrum  do  not  exift 
in  the  rodenaa.  The  fimias  only  have  an  olfadlory 
nerve,  arifing,  like  that  of  man,  in  a  diftindl  chord 
from  the  brain.  Other  mammalia  have  a  large 
cortical  eminence  ( procejfus  mamillaris )  filling  the 
ethmoidal  foffa.  As  the  cetacea  have  no  organ  of 
fmelling,  their  brain  has  neither  olfactory  nerve, 
nor  mamillary  procefs. 

(F)  CuviER  reprefents  the  brain  of  birds  to 
confifti  of  fix  tubercles  vifible  exteriorly  :  viz. 
the  two  hemifpheres,  the  optic  thalami,  a  cere^- 
bellum,  and  medulla  oblongata, 

(G)  The  dura  mater  forms  no  procefles  in  the 
amphibia,  nor  in  the  fiihes. 

(H)  In  the  Ikate,  the  right  nerve  goes  through 
a  filiuie  in  the^^left  j  in  bony  filhes  the  decuflatiou 

is 
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is  more  manifeft,  as  one  nerve  merely  lies  on  the 
other  without  any  intermixture  of  fubftance.  The 
fadl  has  been  noticed  by  Collins,  Willis,  and 
feveral  others  :  it  /is  reprefented  by  Ebel  in  the 
pike,  carp,  and  Silurus  glanis  CObf.  Neurol,  ex  Anat. 
comp.    tab.  2,  fig.  2,  3,  and  4  :   this  differtatioii 
is  contained  in  the  3d  vol.  of  Ludwig's  Scriptores 
Neurol  Minores ),    Ir  does  not  feem  to  iiave  been 
much  inveitigated  in  birds  and  the  amphibia.  In 
eight  inftanres,  where  the  eye  of  an  animal  had 
been  deftroyed  or   injured,   the  optic  nerve  was 
found  to  be  altered  in  ftrudurc  and  appearance  as 
far  as  the  union  :  and  beyond  that  point  the  alter- 
ation extended  along  the  oppufite  nerve  to  the  op- 
pofite  thalamus.     (See  Lbi  L   loc.  cit.  tab.  i. 
fig.  I,  and  2.)    A  fimilar  appearance  has  been 
found  in  a  man.     Sommlrring    de  Decujfai, 
Nerv:  Optic,  in  Ludwig's  Colledlion,  tom.  1. 

(I)  In  the  clafs  of  infefts,  and  of  vermes,  the 
upper  ganglion  of  the  nervous  chord,  which  repre- 
fents  the  brain,  is  ufually  placed  near  the  mouth  or 
ocfophagus :  whidi  tube  is  furrounded  by  a  nervous 
chord  proceeding  from  that  ganglion. 


(    3»6  ) 


CHAPTER  XVII. 

ON  THE  ORGANS  OF  THE  SENSES  IN  GENERAL, 
AND  ON  THAT  OF  THE  SENSE  OF  TOUCH  Ilf 
PARTICULAR. 

S  -^o.  X^EW"  ^ubjedl^  'n  comparative  anatomy 
and  phyfiology  have  given  rife  to  more  various  and 
contradi£t"ry  opinions,  than  the  organs  of  fenfe  in 
feme  clafifes  of  animals Much  mifunderftanding 
on  this  point  has  clearly  ■arifen  from  the  inconfider- 
ate  and  unconditional  application  of  inferences, 
drawn  from  the  human  fubject,  to  animals  \  Thqs 
it  has  been  fappofed  that  thofe,  which  poffefs  a 
tongue,  muft  have  it  for  the  purpofe  of  tafting  j 
and  that  the  fenfe  of  fmell  muft  be  wanting,  where 
we  are  unable  to  afcertain  the  exiftence  of  a  nofe, 
Oofervaiion  and  refledtion  wiU  foon  convince  us, 
that  the  tongue,  in  many  cafes  (in  the  ant-eaters 
among  the  mammalia,  and  almoft  univerfally  in 


'  Much  ufcful  information  on  the  organs  of  fenfe,  and  in- 
deed on  con.parative  phyfioiogy  in  genenil,  may  be  found  ia 
j*.  BoDuAERTS*  Natuurkundige  Befchoniv'mg  der  Dieren, 
iJtrecht,  1778,  8vo. 

^  On  the  relation  of  the  fenfes  in  the  different  daffes  of 
aniirals,  the  reader  may  coiifult  Dr.  Troxler's  Rcjearchet 
an  Organic  Ff}^ici^s/m  German.  Jena,  1804.  8vo. 

birds), 
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birds),  cannot  from  its  fubftance  and  mechanifm 
be  confidered.  as  an  organ  of  tafte  j  but  mufl: 
be  merely  fubfervient  to  the  ingeftion  and  degluti- 
tion of  the  food.  Again  in  feveral  animals,  parti- 
cularly among  infeds,  an  acute  fenfe  of  fmeli  feems 
to  exift,  although  no  part  can  be  pointed  out  in  the 
head,  which  analogy  would  juflify  us  in  defcribing 
as  a  nofe. 

§  221.  However  univerfally  animals  may  pof- 
fefs  that  feeling,  which  makes  them  fenfible  to  the 
impreffions  of  warmth  and  cold,  very  few  poflefs, 
like  the  human  fubjeft,  organs  exclufively  appro- 
priated to  the  fenfe  of  touch,  and  exprefsly  con- 
ftrufted  for  the  purpofe  of  feeling,  examining,  and 
exploring  the  qualities  of  external  objefls. 

This  fenfe  appears,  according  to  our  prefent  ftate 
of  knowledge,  to  exif:  only  in  three  clafles  of  the 
animal  kingdom  j  viz.  in  mofl:  of  the  mammalia, 
in  a  few  birds,  and  probably  in  infeds. 

(A)  Mammalia. 

§  222.  The  ftrufture  of  the  organ  of  touch  is 
the  moft  perfed,  and  fimilar  to  that  of  the  human 
fubjeft,  in  the  quadrumana.  The  ends  of  their 
fingers,  particularly  of  the  pofterior  extremities,  are 
covered  with  as  foft,  and  delicately  organized  a  fkin, 
as  that  which  belongs  to  the  correfponding  parts 
in  man. 

Several 
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Several  of  the  digitata  are  probably  provided  with 
this  feiife.  The  orp;an'z3ition  of  the  under  fur- 
face  of  the  front  toes  of  the  racoon  (urfus  lotor), 
and  tiie  ufe  which  the  animal  makes  of  thofe  parts, 
prove  this  affcrtion. 

It  is  not  fo  clear  that  we  are  auihorifed  in  con- 
fidering  the  fnout  of  the  mole  ^  and  pig*,  not  to 
mention  the  tongae  of  the  folidun^^ula  and  bifulca 
or  the  fnout  of  thefe  and  other  animals  %  as  true 
organs  of  louch  according  to  the  explanation  above 
laid  down  ^ 

§  223.  There  would  be  more  reafon  for  afcrlb- 
ing  this  fer.fe  to  the  probofcis  of  the  elephant.  (See 
note  (  A)  at  the  end  of  the  chapter.) 

I  think,  however,  that  the  ornlthorhynchus 
clearly  polfclTes  an  organ  of  touch.  In  this  curious 
animal,  as  in  the  duck,  &c.  the  fenfe  in  queftion 


^  Derham*s  'P^jj^fo.  Theology,  p.  206,  not  60. 

*  Darwin's  Zoonomia,  torn,  l,  p.  162. 

*  BuFFON  fi'tjloire  des  Oifcaux,  torn,  i,  p-  47* 

*  BuFFON  t]yioire  Naturelle,  torn.  3,  p.  360. 

'  Much  lefs  can  we  fuppofe  the  long  briftly  hairs,  which 
conftitutc  the  whifkers  of  the  cat  kind,  and  other  mamma- 
lia, to  be  organs  of  touch  in  the  fenfe  we  are  now  confider- 
ing,  alrhough  they  may  be  ferviceable,.  when  they  come  in 
contadt  with  any  objefl:,  in  warning-,  and  making  the  animal 
attentive.  See  Darwin,  loc.  cU.  Wiedemann  in  the  G'6t- 
tingen  Literary  Notices,  179B,  p.  210.  Albers,  ibid.  1803, 
p.  603.  and  Vrolik  over  het  nut  der  Knevels  by  viervoetige 
DiercTt.    Amft.  1800.  8vo. 

refides. 
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refides  In  the  integuments,  which  cover  the  ex- 
panded portion  of  its  jaws,  particularly  the  upper 
one  J  this  part  is  mofl:  copiouly  fupplied  with  nerves 
from  the  fifth  pair,  and  chiefly  from  its  fecond 
branch,  diftributed  juft  in  the  fame  manner  as  they 
are  on  the  correfponding  parts  of  the.  fwimming 
birds. 

(B)  Birds. 

5  t.24.  The  ftruflure  of  the  organ  of  touch 
in  the  ornithorhynchus,  which  has  been  jufl  de- 
fcribed,  is  exaftly  fimilar  to  that  of  geefe  and  ducks. 
The  bill  of  thefe  birds  is  covered  with  a  very  ferifible 
fkin,  fupplied  with  an  abundance  of  nerves  from 
all  the  three  branches  of  the  fifth  pair.  This  ap- 
paratus enables  them  to  feel  about  for  their  food  in 
mud,  where  they  can  neither  fee  nor  fmell  it, 

(C)  Amphibia.' 

§  225.  It  has  been  faid  of  ferpents  ^  with  more 
ingenuity  than  truth,  that  their  whole  body  is  a 
hand  j  by  which  they  gain  juft  notions  of  the  tan- 
gible properties  of  bodies.  There  is  much  more 
foundation  for  flating  that  the  fenfe  of  touch,  which 
is  here  meant,  does  exift  in  any  of  the  amphibia. 


'  GiRTANNER  in  his  Expofitioxi  of  the  Darwin lAM 
fyftem,  pt.  i,  p.  124. 
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(D)  FlSHF.S. 

§  22'^.    Conrerning  this  clafs,    the  remark, 
vhich  was  made  on  the  amphibia,  may  be  repeated  ; 
although  feveral  tifhes  poinds  an  acute  feeling  on 
he  abdomen,  and  in  the  hps 

(E)  Insects. 

§  227.  All  the  obfervations  and  inveftigations 
of  the  ftructure  of  the  antennse,  thofe  peculiar 
organs,  which  exifl:  univerfally  in  the  more  perfect 
inffcfts  ;  ad  of  the  ufe,  which  thefe  animals  gene* 
rally  apply  them  to ;  lead  us  inevitably  to  the  con- 
clufion,  that  they  really  are,  what  their  German 
liame'°  imports,  proper  organs  of  touch  ;  by  which 
the  animal  examines  and  explores  furrounding  ob- 
jedls  Such  organs  are  particularly  neceflary  to 
infeds,  on  account  of  the  infenfibility  of  their  ex- 
ternal coat,  which  is  generally  of  a  horny  con- 
fiftence ;  and  alfo  from  their  eyes  being  deftitute 
in  moft  inftances,  of  the  power  of  motion. 


'  La  Cepede,  Hl/loire  Naturelledet  Po'tjfontf  torn.  I.  Dif- 
courf.  p-  65* 

"  Fiihlhorner:  the  literal  tranflation  of  which  is  Feeling 
JHorns. 

"  See  LehmANN  de  jlniennis  InfeSorm.  Difl".  I,  2.  Lond. 
1799.  8vo.  and  Knock's  Niiu  Contributions  to  the  Kno-wledge 
9f  Jnfeds,  pt.  I.  Leipzig,  1801.  8vo.  p.  33. 

§  228, 
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(F)  Vermes. 

Q  228.  It  feems  more  doubtful  whether  the 
lentacula  of  feveral  vermes,  and  particularly  the 
arms  of  the  cuttle-fiih can  be  confidered  as  or- 
gans of  touch,  in  the  more  limited  fenfcj  to  which 
we  have  confined  that  word  '^ 


Additional  Note  to  the  Seventeenth  Chapter, 

(A)  Bats  have  been  fuppofed  to  polTefs  a 
peculiar  power  of  perceiving  external  objefts,  with- 
out coming  actually  into  contad  with  them.  In 
their  rapid  and  irregular  flight  amidft  various 
furrounding  bodies,  they  never  fly  againfl:  them: 
yet  it  does  not  feem  that  the  fenfes  of  hearing, 
feeing,  or  fmelling,  ferve  them  on  thefe  occafions  $ 
for  they  avoid  any  obflacles  with  equal  certainty 
when  the  ear,  eye,  and  nofe  are  clofed.  Hence 


"  BxJffon,  Hifloire  Naturelki  torn.      p.  560. 

See  Lehmann  de  Sinfihus  Extertiis  Jnima/ium  Exfangulum. 
Goetting.  1798.  4to.  p- 43-  F.  I.  Schelver.  Effay  towards 
the  Natural  Hijlory  of  the  Organs  of  Setlfe  in  Infeas  and  Vermes. 
Goett.  1798.  8vo.  p.  28  ;  and  Drap a  rnaud.  Tableau  des 
Mollufques  Terrejires  and  Fluviatiles  de  la  France.  Montpelller. 
1801.  8yo.  p.  8. 
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iiaturallfts  have  afcrlbed  a  fixth  fenfe  to  thefc 
animals.  It  is  probably  analogous  to  that  of  touch. 
The  nerves  of  the  wing  are  large  and  numerous, 
and  diftributed  in  a  minute  plexus  between  the 
integuments.  The  impulfe  of  the  air  againfl:  this 
part  may  poffibly  be  fo  modified  by  the  objefts  near 
which  the  animal  paflfe?  as  to  indicate  their  fitua- 
tion  and  nature. 


(    3^3  ) 


CHAPTER  XVIII.' 

ON  THE  TONGUE. 

§  228.  We  are  not  juftified  in  confidering  the 
tongue  as  an  organ  of  tafte  in  all  animals,  becaufe 
it  is  fubfervient  to  that  funftion  in  the  human  fub- 
jeft,  and  in  fome  other  inftances.  We  have  already 
obferved,  that  this  organ  in  many  cafes  merely 
ferves  for  taking  in  the  food' ;  and  it  is  at  leaft  very 
doubtful  whether  it  poiTefTes  the  fenfe  of  tafte  in 
feveral  others.  Yet,  on  the  contrary,  we  fhould 
not  be  warranted  in  denying  the  exiftence  of  the 
fenfe  in  thefe  animals,  nor  even  in  fuch  as  are  en- 
tirely deftitute  of  a  tongue  :  for  this  function  may 
be  exercifed  by  other  parts^.    Lefs,  however,  can 

be 


*  The  lingual  bone  (os  hyo'ides)  of  the  three  firll  clafles  of 
ftanimals,  varies  according  to  the  different  methods  in  which 
ythey  take  their  food.    Many  excellent  remarks  on  this  fub- 
jedl  may  be  feen  in  Fab.  ab  Aquapendente  ie  LaryngCj 
3.  276;   and  In  Casserius  <Je  Vocit  Organis,  with  excellent 
delineations. 

The  curious  lingual  bone  of  the  walrus  and  porpoife  will 
je  defcribed  in  the  2nd  vol.  of  Dr.  Alber's  Contribution:. 

'  I  have  feen  an  adult,  and  in  other  refpefts  well-formed 
nan,  who  was  bom  without  a  tongue.  He  could  diftinguifh 

y  z  never. 
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be  concluded  with  any  certainty  a  priori,  on  this, 
than  on  any  of  the  five  fenfes. 

(A)  Mammalia. 

§  229.  No  animal  poflefles  a  tongue  exaflly 
like  that  of  the  human  fubjedl.  The  form  of  the 
organ  differs  confiderably  in  the  fimiae,  being 
longer  and  thinner  ;  and  the  papillae,  which  cover 
its  upper  furface,  are  very  different  ^ 


neverthelefs  very  eafily  the  taftes  of  folutions  of  fait,  fug.ir, 
and  aloes,  rubbed  on  his  palate,  and  would  exprefs  the  tafte 
of  each  in  writing.  Why  then  may  not  thofe  animals, 
which  either  have  no  tongue,  or  one  not  calculated  for  an 
organ  of  tafte,  poflefs  this  fenfe  in  fome  of  the  neighbouring 
parts  ?  I  cannot  however  agree  with  that  ingenious  anato- 
mift  Grew  (in  his  comparative  anatomy  of  Jlomachs  and  guts., 
p.  26.),  when  he  confiders  the  internal  furface  of  the  three 
firft  ftomachs  of  the  bifulca,  to  be  an  organ  of  tafte  ;  parti- 
cularly fmce  Wepfer  and  others  have  remarked  the  enjoy- 
ment, which_  is  connefted  with  the  fecond  maftication  of  the 
food  in  ruminating  animals. 

^  Thus  the  length  of  the  tongue  of  the  commoneft  kind  of 
talllefs  ape  (ftmia  fyhanus ),  which  now  lies  before  me,  is 
three  times  greater  than  its  breadth.  It  h^s  thrtc paplUa  /f- 
tiolata,  or  fungiformeSf  at  its  pofterior  part,  arranged  in  the 
form  of  a  triangle.  Before  thefe,  and  along  the  two  fides  of 
the  tongue,  are  about  two  hundred  papilla  obtufa,  appearing- 
like  white  grains.  Thefe  are  not  all  of  the  fame  fize  ;  but 
they  may  be  diftinguifiied  from  the  papilla  conica,  which 
cover  the  reft  of  the  tongue's  fuperior  furface,  much  more 
cafily  than  in  the  human  tongue. 

§  230. 
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S  230.  Mofl:  of  the  herbivorous  mammalia, 
particularly  among  the  bifulca,  have  their  tongue 
covered  with  a  firm  and  thick  cuticular  coat ;  which 
forms  numberlefs  pointed  papillae  direded  back- 
wards. Thefe  muft  affift,  according  to  their  con- 
fiftence  and  diredlion,  at  lead  in  the  animals  of  this 
country,  in  tearing  up  the  grafs.  Animals  of  the 
cat  kind  have  their  tongue  covered  with  fliarp  and 
ftrong  prickles,  which  muft  enable  the  animal  to 
take  a  firm  hold.  Similar  pointed  procefles  are 
found  in  fome  other  animals  ;  as  in  the  bat-kind, 
and  the  opoflum. 

There  feems  to  be  no  doubt  that  in  all  the  mam- 
malia which  we  have  now  confidered,  the  tongue  is 
an  organ  of  tafte,  at  leaft  towards  its  anterior 
part. 

The  toothlefs  animals,  on  the  contrary,  as  the 
ant-eater*  and  manis,  which  fwallow  their  aliment 

whole, 


*  The  tongue  of  a  two-toed  ant-cater,  which  I  differed, 
was  three  inches  and  a  half  long,  and  no  larger  than  a  crow- 
quill  at  its  root.  It  was,  generally  fpeaking,  cylindrical ; 
but  marked  with  a  fcarcely  perceptible  groove  on  its  fupe- 
rior  furface.  Two  very  fmall  foramina  cseca  were  found 
near  the  root.  The  lingual  bone  was  ftrong,  but  not  re- 
markably large,  and  in  fliape  like  a  horfe-fhoe.  Its  muicles, 
on  the  contrary,  as  the  geniohyoideus,  mylohyoideus,  and 
particularly  the  genioglofliis,  were  remarkably  large  and 
ftrong. 

T3  As 
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whole,  have  a  long  worm-like  tongue,  which  is  ob- 
vioufly  capable  of  no  other  ufe  than  that  of  taking 
their  food. 

(B)  Birds. 

5  232.  All  birds  pcffefs  a  tongue :  for  even 
the  pelican,  in  which  its  exiftence  has  been  de- 
nied, poffcfles  a  manlfefl:  rudiment  of  the  organ. 
Prcjbably,  however,  it  ferves  the  purpofe  of  an  or- 
gan of  tafte  in  very  few  genera.  Yet  this  is  the 
cafe  with  fome  predacious  and  fwimming  birds  j  as 
alfo  with  moft  of  the  pfitcaci ;  which  pofTefs  a  foft 
thick  tongue  covered  with  papillse,  and  moiftened 
with  a  faUvary  fluid  :  they  really  tafte  different  flu- 
ids, and  foft  kinds  of  food,  and  feled  that  which  is 
the  moft  agreeable. 

§  233' 


As  we  are  now  confideriag  the  tongue  in  its  office  of 
afiifting  in  taking  in  the  food,  this  feems  to  be  the  proper 
place  for  noticing  the  woriri,  as  it  is  called,  of  the  dog's 
tongue.  It  is  a  tendinous  fafciculus  of  fibres  running- 
lengthwlfe  under  the  tongue,  as  far  as  its  apex,  and  lying 
rather  loofe  in  a  kind  of  membranous  fheath,  without  be- 
ing connefted,  like  a  true  tendon,  to  any  of  the  neighbouring 
mufcles.  By  an  old  prejudice,  which  has  fubfifted  at  leaft 
fmce  the  time  of  Pliny,  its  extirpation  is  confidered  as  a  pre- 
fervative  againft  hydrophobia.  Concerning  the  ftrufture  of 
this  curious,  and  in  fome  refpefts  enigmatical  part,  fee  Mor- 
GAGNI  deSedibusetCauftt  Morborum,  tom.  I,  p. 67.  Vtnet.  1761, 
folio.  Caisbriu»  thought  that  it  affifted  the  dog  in  lapping 
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§  233.  In  feveral  other  birds,  on  the  contrary, 
the  tongue  is  horny,  ftiff,  not  fupplied  with  nerves, 
and  confequently  unfit  for  an  organ  of  tafte.  One 
ftriking  example  will  fupply  the  place  of  many. 
The  tongue  of  the  toucan  ( Rampha/ios )  is  fome- 
times  feveral  inches  in  length,  yet  fcarcely  tv;o  lines 
broad  at  its  root.  It  has  the  appearance,  through- 
out, of  a  piece  of  whalebone ;  and  its  margins  are 
fibrous. 

§  234.  The  form*  and  mechanifm  of  the  tongue 
vary  much  in  the  different  genera  and  fpecies  of  this 
clafs.  Two  inftances  deferve  particular  notice : 
that  of  the  wood -pecker,  and  the  cock  of  the  woods. 
The  tongue  of  the  former  bird  is  generally  faid  to 
be  very  long ;  but  it  is  not  fo.  That  part,  which 
correfponds  to  the  tongue  of  other  birds,  is  remark- 
ably (hort :  it  is  merely  a  fharp-pointed  horny 
portion,  with  its  fides  barbed.  Behind  this  is  a 
very  fmgular  os  hyoides  ;  of  a  llender  appearance, 
but  having  very  long  crura.  It  confifts  of  five  car- 
tilaginous portions  ;  viz.  one  fingle  piece,  and  two 
pairs.    In  the  quiefcent  ftate  of  the  organ,  the  for- 


up  fluids  in  the  peculiar  way  which  they  do  :  and  his  opinion 
is  fupported  by  this  circumftance,  that  an  opofTum,  which 
I  kept  alive  for  fome  time,  and  which  took  fluids  in  the  fanic 
manner  as  dogs  do,  had  a  fnnilar  part  under  the  tongue. 

See  the  plates  in  J.  C.  ScHOEFTiK's  EleweniaOrnit&olo^ica, 
R^ti^bon,  1774,  4to. 
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mer  lies  ia  a  flefliy,  and  very  extenfile  flieath  of  the 
bill.  The  fird  pair  of  cartilages  is  articulated  with 
this  }  and  they  are  placed  at  the  fides  of  the  neck. 
The  fecond  pair,  commencing  from  thefe,  run  comr 
pletely  over  the  craniumj  under  the  integuments ; 
and  advancing  from  behind,  forwards,  their  con- 
verging extremities  are  placed  together  in  a  kind  of 
groove,  and  commonly  terminate  anteriorly  by  an 
attachment  to  the  right  fide  of  the  upper  jaw.  This 
pofterior  pair  of  cartilages  may  therefore  be  com- 
pared to  fteel  fprings,  which  aduate  the  whole  or- 
gan ^  When  the  tongue  is  to  be  darted  out,  the 
anterior  pieces  are  drawn  together,  and  enter  the 
ilieath  of  the  fingle  portion,  extended  for  their  re- 
ception. The  tongue  is  thus  elongated,  and  admits 
of  being  thruft  out  fome  inches.'^ 

The  tongue  of  the  cock  of  the  woods  is  ftill 
more  fmgular  :  that  organ,  together  v,'ith  the  la- 
rynx, lies  deep  in  ,the  cefophagus, .  but  admits  of 
being  quickly  elevated  and  thruft  forth  by  means  of 
confiderable  ^lufcles^ 

(C)  Am- 


5  This  IS  an  elegant  example  of  the  great  fhare,  which 
Tnere  elafticity  poffeffes  in  the  performance  of  fome  fundions 
of  the  animal  economy. 

*  See  Me-RY,  in  the  Mmmres  de  VAcad.  des  Sciences,  1709, 
p.  85.  Walter,  in  the  Philof.  Tranf.  vol.  29,  p.  509  :  and 
^(^LF,  in  Voigt's  Magazine,  pt.  2,  of  the  new  feries,  p. 
468. 

7  FpvISCH  on  the  German  B'trds)  tab.  108.  Schneider's 

Com- 
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(C)  Amphibia. 

§  235.  We  (hall  felcft  a  few  examples  of  the 
chief  varieties  in  this  clafs  of  animals. 

The  crocodile's  tongue  (the  very  exiftence  of 
which  has  been  denied  from  the  time  of  Herodo- 
tus down  to  Hasselquist)  is  fmall  ;  poflefles 
very  little  motion  ;  and  is  in  a  manner  adherent 
between  the  two  fides  of  the  lower  jaw^  The  fa- 
lamander  refembles  this.  A  very  different  ftrudure 
is  prefented  in  the  curious  tongue  of  the  chamasleon; 
the  mechanifm  of  which  may  be  compared  in  fume 
refpeQs  with  that  of  the  woodpecker.  Yet  its  form 
is  very  different ;  for  the  anterior  extremity  of  the 
organ  is  club-fhaped  ;  and  is  hollowed  out  on  its 
upper  furface".  (See  note  (A)  at  the  end  of  the 
chapter.) 

The  tongue  of  fome  teftudines  is  thickly  co- 


Commintary  on  the  Works  o/Trederic  II.  tab.  2  ;  and  Gili- 
BF-RT,  Medecin  Natural'tfle.  Lyons,  1800,  8vo.  p.  294. 

^  C.  G.  DE  Rhoer,  (le  Fide  Herodoti  rite  ajl'manna,  in  the 
Verhandelingen  van  Teykrs  tnveede  Genootfchap,  pt.  7,  p.  104. 
L.  V.  H  AMMEN,^/?  Hermts,  p.  105.  Nouvelles  de  la  RepuUiquc 
Jes  Lettres,  0£l.  1688,  p.  1 125. 

♦  Befides  the  works  which  have  been  already  quoted  on 
the  anatomy  of  this  animal,  fee  Hu^sem  in  the  Ferhande. 
rtngen  van  de  Maatfchappye  te  Haarlem,  v.  8,  pt.  2,  p.  228. 
DuvERNOY  in  the  Bulletin  de  la  Soc.  Ph'tlom.  torn.  3;  and 
^IiLLER  Icones  Animal,  it  Plantar,  tab.  2. 
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vered  on  its  anterior  margin  with  long  fibrous 
papillse '°. 

The  foft,  flat,  and  fleftiy  tongue  of  the  frog,  lies, 
in  the  quiefcent  ftate,  in  a  diredion  from  before, 
backwards.  It  is  firmly  attached  behind  the  arch 
of  the  lower  jaw;  and  its  loofe  end  is  turned  back- 
wards,  fo  that  the  femilunar  notch  of  its  anterior 
margin  correfponds  to  the  rima  glottidis.  They 
feize  their  prey  by  turning  the  tongue  forwards,  and 
thrufting  it  out  of  the  mouth. 

§  236.  The  tongue  of  ferpents  is  attached,  and 
fituated  in  the  fame  manner  as  in  the  frog":  but  it 
is  round  and  flender :  its  apex  is  bifid,  and  the 
root  refls  in  a  kind  of  fle(hy  fheath,  being  capable 
pf  protrufion  and  retraction  at  pleafure". 

(D)  FfSHES. 

§  237.  There  is  little  to  be  faid  concerning  the 
tongue  of  this,  and  the  two  following  clafles.    It  is 


"  I  have  obferved  this  in  the  Tejludo  Graca  from  Mogador. 
The  form  of  the  os  hyoides  in  the  teftudines  may  be  fecn  in 
Caldesi,  tab.  8. 

"  uSeetzen  in  Meyer's  Zoological  Archives,  pt.  2,  p.  65. 
Delineations  of  Obje&s  in  Natural  BijJory,  pt.  4.  tab.  37,  in 
the  boa  and  rattle-fnake.  The  curious  os  hyoides  of  ferpents, 
with  two  cartilaginous  portions  running  along  the  trachea,  is 
reprefcnted  by  Tyson,  Philo/.Trmf  vol.  13,  p.  68,  fig.  5. 
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doubtful  whether  it  be  organ  of  tafte,  and  in 
what  degree  it  may  ferve  that  purpofe. 

It  appears  at  leaft  in  fiflies  to  poffefs  no  manlfefl: 
papillai "  ;  and  in  many  of  this  clafs  is  covered  with 
teeth. 

Thar,  which  is  commonly  called  the  tongue  in 
fome  fiflies,  as  the  carp,  is  a  glandular  body,  attached 
to  the  palate,  and  extremely  irritable  in  the  living 
animal 

(E)  Insects. 

§  238.  The  organ  which  is  commonly  confi- 
dered  as  the  tongue  of  infeds merely  ferves  for 
taking  in  the  food'^  But  the  accurate  obfervations 
of  profeflbr  Knoch'%  render  it  very  probable  that 
the  poflerior  pair  of  palpi,  or  feelers,  poffefles  the 
power  of  tafte  in  feveral  of  this  clafs. 


LoRENZiNi's  Ob/ervations  on  the  Torpedo,  in  Italian,p.4l. 

Obfervat.  Colleg. privat.  AmJIelod.  vel  l,  p.  40. 

A  very  accurate  account  of  this  part,  and  its  varieties, 
illuftrated  with  numerous  figures,  by  an  excellent  entomolo- 
gift,  J.  C.  G-  Karpten,  of  Roftock,  now  lies  before  me  in 
jnanufcript,  and  will  foon  be  made  public. 

'*  ScHELVER,  lococitaio,  p.  39.  A.  W.  Knoch,  Contrt- 
lutions  to  the  Knowledge  of  Infers,  pt.  I,  1801,  8vo.  p.  40, 
tab.  I,  fig.  30.  The  tongue  of  the  May-beetle  (Scarabaut 
Meklontha)  is  reprefented. 

Loc.  cjt.  p.  32,  tab.  I,  fig.  9,  of  the  Scaralceus  Frlfcht't, 
t^b.  8,  fig.  4,  of  the  Car  abut  unicolor. 

(F)  VfiR. 


33*  ADDITION  TO  CHAPTER  XVUf, 

(F)  Vermes. 

§  239.  In  the  mouth  of  fome  mollufca,''  and 
fnails'%  an  organ  is  found,  which  has  generally  from 
its  fituation  been  taken  for  the  tongue.  But  none 
of  the  obfervations,  which  have  been  hitherto  ad- 
duced refpeaing  its  funftions,  are  fufficiently  de- 
cifive  to  juftify  us  in  fetting  it  down  as  an  organ  of 
tafle. 


Additional  Note  to  the  Eighteenth  Chapter, 

(A)  The  tongue  of  the  chameleon  difplays  a 
very  curious  mechanifm.  It  is  contained  in  a 
fheath  at  the  lower  part  of  the  mouth  ;  and  has  its 
extremity  covered  with  a  glutinous  fecretion.  It 
admits  of  being  projefted  to  the  length  of  fix  inches ; 
and  is  ufed  in  this  manner  by  the  animal,  in  catch- 
ing its  food  J  v^rhich  confifts  of  flies,  &;c.  It  is 
darted  from  the  mouth  with  wonderful  celerity 
and  precifion  ;  and  the  vifcous  fecretion  on  its  ex- 
tremity, entangles  the  fmall  animals  which  confti- 
tute  the  food  of  the  chameleon. 


"  SwAMMERDAMof  the  cuttle-fifli,  p.  88 z,  tab.  50,  fig.  4.,  5. 
,'9  Of  the  helix  fomatia,  ibid.  p.  109,  tab.  5,  fig.  3. 
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ON   THE  ORGAN  OF  SMELLING, 

§  240.  The  fenfe  of  fmelling  prevails  much  more 
cxtenfively  in  the  animal  kingdom,  than  that  of 
tafle :  fmce  it  not  only  aflifts  feveral  genera  in  fe- 
leding  their  food,  which  they  have  not  afterward* 
the  power  of  tafting  ;  but  is  alfo  of  fervice  in  find- 
ing out  proper  objefts  for  the  fatisfadion  of  their 
fexual  appetite.  Yet  there  is  much  doubt  refpedt- 
ing  the  organs  of  this  fenfe  in  the  two  clalfes  of 
white-blooded  animals'. 

§  241.  We  can  determine  the  degree  of  acute- 
nefs  of  this  fenfe  by  the  infpeftion  of  the  cranium, 
in  the  four-footed  mammalia  %  (taking  the  term  in 
its  molt  extenfive  fenfe,  in  which  it  will  include  the 


'  On  the  organ  of  fmelling  in  feveral  genera  of  the  four 
clafTes  of  red-b'l'ooded  animals,  fee  the  2nd  vol.  of  Cuvier's 
Lcgons  d'/lnat.  comp.  Scarpa,  DifquifitioTies  Jnalomica  cle  Ju^- 
ditu  el  Olfadu.  ,Knd  H.^  r.  wood's  Syjlem  of  comparative  Anatomy 
and  Philology  ;  •whi(jh  is  tranflated  into  German,  with  re- 
marks and  additions,  by  C.  R.  Wiedemann,  Berlin,  1799, 
4to. 

'  F.  C.  Rosenthal  Dijf.  de  Organo  OlfaElut  quarundam 
Animalium,  Jena,  1 802,  4to.r 

qua- 
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quadrumana  and  bats\  Three  circumflances  prin- 
cipally determine  our  judgement  on  this  point. 

ift,  The  ftrudure  of  the  ethmoid  bone,  and  par- 
ticularly the  number  and  arrangement  of  thofe 
openings  in  its  fuperior  or  horizontal  lamina,  which 
tranfmit  the  filaments  of  the  olfadory  nerve.  2ndly, 
The  formaiion  of  the  inferior  conchas  narium,  or 
turbinated  bones.  3rdly,  The  exiftence  and  relative 
magnitude  of  thofe  cavities  of  the  internal  nofe,  par- 
ticularly the  frontal  finufes,  which  contribute  to  the 
organ  of  fmelling. 

§  242.  The  hedge-hog  and  mole,  the  animals 
of  the  weafel,  bear,  dog,  and  cat-kinds,  moft  of  the 
bifulca,  and  the  elephant,  afford  examples  of  a  very 
complicated  formation  of  the  ethmoid  bone  ;  both 
in  regard  to  the  elegant  ftrudure  of  its  cribriform 
lamella,  and  to  the  wonderful  convolutions  of  its 
turbinated  portions  ;  which  procure  as  large  a  fur- 
face  as  poffible  v^ithin  the  confined  fpace  of  the  na- 
fal  cavity,  for  the  application  of  the  Schneiderian 
membrane.  All  thefe  animals  are  well  known  for 
the  remarkable  acutenefs  of  their  fenfe  of  fmelling. 

The  ethmoid  bone  is  remarkably  narrow,  and  im- 
perfeftly  developed  in  mod  of  the  quadrumana.  As 
there  is  not  fufiiicient  fpace  left  for  it  between  the 
orbits,  which  lie  clofe  together  %    (§  20.)    it  is 

placed 


'  In  the  fkull  of  a  cercopithecus  capuclnus  in  my  pofTef- 
fion,  the  partition  between  the  two  orbits,  which  fpace  in  the 

hum;in 
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placed  deeper  in  the  nofe ;  fo  that  the  olfaaory 
nerves  defcend  between  the  orbital  portions  of 
the  frontal  bone,  as  in  a  canal,  the  bottom  of 
which  is  formed  by  the  cribriform  lamella,  fmall 
and  inconfiderable,  and  perforated  by  few  aper- 
tures *. 

The  cetacea  have  no  ethmoid  bone.  They  want 
alfo  the  firft  pair  of  nerves  ;  and  the  firfl:  branch  of 
ihe  fifth  pair  feems  to  perform  its  fanclions. 

§  243.  The  concha  narium  tnferiores  are  more 
or  lefs  convoluted,  in  proportion  to  the  greater  or 
lefs  complication  in  the  ftruclure  of  the  upper  ones. 
They  are  remarkably  large  in  the  bifulca^;  and 
much  convoluted  in  mofl:  of  the  predacious  ani- 
mals*. They  are  both  large  and  wonderfully  com- 
plicated in  the  feal^ 


human  cranl-im  is  filled  by  the  ethmoid  cells,  and  fiiperlor 
turbinated  bones,  contains  a  large  opening,  which  in  the 
recent  ftate  was  probably  clofed  by  a  portion  of  periofteura. 
Joseph  I,  Anatomy  of  the  Mammalia,  vol.  i,  p.  179,  &c. 

'  Sec  Caspar  B A  R  THOLiN,  AnaleBa  Olfcrvatlenum,  in  his 
Specimen  Hyioria  Anaiomica,  tab.  3,  fig  3,  4»  of  the  Iheep  ; 
and  MoRAND,  in  the  Mem.  de  I' Jcad,  des  Sciences^  an.  1724, 
tab.  24,  of  the  ox. 

^  Casp.  Bartholin,  loco  citato,  fig.  6,  of  the  hound, 
^ canit  venaticus ). 

'  An  excellent  delineation  of  this  part  in  the  walrus,  wili- 
appear  in  the  2nd  part  of  Albers's  ContribLtions 

§  244. 
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§  244.  The  frontal  fmufes^  of  the  elephant'  afc 
larger  than  thofe  of  any  other  animal ;  the  pig, 
which  has  an  acute  fenfe  of  fmelling,  comes  next  in 
order  in  this  refpeft.  Mofl:  of  the  mammalia, 
which  poflefs  proper  horns,  have  thefe  cavities  ex- 
tending more  or  lefs  into  thofe  proceffes  of  the  fron- 
tal bone,  on  which  the  horns  are  formed  :  this 
ftrudure  is  particularly  obfervable  in  the  wild  goat 
(capra  ibex).  They  are  generally  large  in  the 
bifulca'°5  the  folidungula,  and  in  moft:  of  the  carni- 
vorous mammalia.  They  are  abfent  on  the  con- 
trary in  the  feal  j  in  moft  of  the  rodentia  j  and  the 
cetacea. 

§  245.  The  anomalous  flrufture  of  the  ele- 
phant's probofcis,  or  trunk,  and  the  blowing-holes 
of  the  cetacea,  muft  be  noticed  here  ;  as  thefe  parts 
conftitute  prolongations  and  external  openings  of 
the  nofe. 


®  I  have  confidered,  in  a  more  detailed  manner,  the  ftruc- 
tMre  of  thefe  cavities  in  feveral  genera  and  fpecies  of  the  dif- 
ferent orders  of  mammalia  in  my  Prolufiode  S'tntbus  Frontalibus, 
Goettiiig,  1779,  4to,  where  I  have  endeavoured  to  fliew,  from 
comparative  anatomy,  that  their  ufe  is  to  ftrengthen  the 
fenfe  of  fmelling  ;  and  that  they  are  not  fubfervient  to  the 
formation  of  the  voice. 

'  Stukely,  in  his  Hiftory  of  the  Spleen,  p.  lOl,  tab.  5,  fig.  2. 

'°  They  xeceive  in  the  Iheep,  as  is  v/qW  known,  the  larvje 
of  the  cEftrus  ovis ;  and  cafes  are  not  very  uncommon  in 
■which  other  infeAs,  particularly  the  fcolopendra  ekSrka,  have 
accidentally  gained  admiffion  into  them  in  the  human  fub- 
jeft,  and  have  caufed  diftreffing  and  tedious  fymptoms. 

The 
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The  former  organ  confifts  of  two  canals,  fepa- 
rated  from  each  other  by  an  intervening  partition. 
Innumerable  mufcular  fafciculi  running  in  two  di- 
redions,  occupy  the  fpace  between  thefe  and  the 
integuments.  There  are  fibres  of  a  tranfverfe 
courfe,  pafling  like  radii  from  the  canals  to  the  in- 
teguments" ;  and  others,  which  run  in  a  more  lon- 
gitudinal direflion,  but  have  their  extremities  turned 
inwards".  The  former  extend  the  trunk,  without 
caufmg  any  contradion  of  the  canals  ;  the  latter 
bend  or  contradl  it ;  and  both  tend  to  beftow  on 
it  that  wonderful  mobility,  which  it  poflefles  in 
every  direftion.  (See  note  (A)  at  the  end  of  the 
chapter.) 

The  bio wJhg- hole  of  the  cetacea  is  not  a  pecu- 
liar organ,  diftinft  from  the  nafal  openings,  as  feveral 
naturalifts  have  imagined,  but  one  and  the  fame  with 
thefe".  It  does  not  however  feem  to  be  defigned 
for  an  organ  of  fmelling,  but  merely  to  be  fubfer* 
vient  to  refpiration,  and  to  the  expulfion  of  the  water 
which  enters  the  mouth  with  the  food'^  (See 
note  (B;. 


"  Hyi.  des  ^n'ttnaux,  torn.  3,  tab.  22,  fig- 9  ;  Stukely, 
loc.  cit.  tab.  1,  fig.  2. 

"         Jes  ^nimaux,  loc.  c'tt.  Stvkely,  tab.  ^,  fig.  I. 
This  has  been  corredtly  ftated  by  Tyson  in  his  Jnatomy 
9f  a  Porpejfe,  tab.  2,  fig.  9. 

'•♦  CuviER.  in  the  Maga/in  Encychpedique,  an.  3,  torn.  2,  p. 
299. 

Z  (B)  BlRD«. 
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(B)  Birds. 

§  246.  The  noftrils  open  in  the  feveral  genera 
of  this  clafs  in  very  different  parts  of  the  upper 
mandible  ;  in  foine,  as  the  puffin  (alca  arnica  j, 
the  openings  are  placed  at  the  margins  of  the  bill, 
and  are  fo  fniall,  that  they  might  be  eafily  over- 
looked 

§  247.  Birds  have  no  proper  ethmoid  bone : 
their  olfadlory  nerves  pafs  through  the  orbits  to 
the  nofe,  and  are  dillributed  on  the  pituitary  mem- 
brane, which  covers  two  or  three  pairs  of  bony'*  or 
cartilaginous''  conchas  narium  (bulla  turbinate  or 
iubulatic  'vefica^^)  of  various  forms  and  fizes". 
(See  note  (C). 

(C)  Amphibia, 

§  248.  The  organ  of  fmelling  is  lefs  clearly 
developed  in  this  clafs  of  animals.    Yet  we  difcover 

"  This  may  ferve  as  an  excufe  for  the  erroneous  repre- 
fentation  of  Bo ffon,  that  feveral  birds  are  entirely  unpro- 
vided with  noftrils,  and  that  they  fmell  by  means  of  the  pa- 
latine openings  of  the  nafal  cavity. 

'*  The  crane  has  very  large  turbinated  bones. 
This  is  the  cafe  in  the  toucan,  [Ramphajtos). 
They  are  excellently  defcribed  under  this  name  by 
Schneider,  de  OJfe  Cribriformi,  p.  1 80. 

'*  See  Scarpa's  reprefentationof  the  nerves  of  the  nofe  in 
the  goofe,  turkey,  and  heron,  de  Audilu  et  OlJaSu,  tab.  3. 

two 
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two  cartilaginous  eminences,  which  may  be  com- 
pared to  the  conchas  of  warm-blooded  animals". 
(See  note  (D> 

(D)  Fishes. 

§  249.  Mofl:  of  thefe  feem  to  have  double  nof- 
trils  on  each  fide  :  for  the  openings  are  furniftied 
with  a  valve-like  moveable  membrane,  which  ap- 
pears like  a  partition'. 

§  250.  Behind  thefe  is  generally  found,  inftead 
of  conchas  narium,  a  very  elegantly  plaited  mem- 
brane, difpofed  in  femicircular  folds,  and  having  the 
olfaftory  nerves  diftributed  on  it\ 


'°  Scarpa,  tab.  5,  in  a  turtle  and  viper. 

'  It  was  formerly  fuppofed,  that  this  part  ferved  alfo  for 
the  organ  of  hearing  in  lillies  ;  and  this  erroneous  opinion 
has  been  revived  even  in  modern  times  ;  but  it  cannot  bene- 
ceflary  to  refute  fuch  an  abfurdity  now. 

'  See  rcprefentations  of  this  part,  in  the  raia  clavata,  by 
Scarpa,  tab.  1,  fig.  2  :  in  the  ^kate  Craia  bat'ts)  by  Har- 
•wooB,  tab.  7  :  in  the  fliark,  by  Stenonis,  in  his  Specirmn 
Myologia,  tab.  7,  fig.  I  :  in  the  Squalus  Catu/us,  by  Scarpa, 
tab.  2,  fig.  6,  7  :  in  the  frog-filh  (lophius  f'lfcator'ius)  ibid-  tab. 
.1,  fig.  3;  in  the  pike,  by CAssERius,d'e>f«i//V ax OrjaBiV,  tab.  xz; 
by  Camper,  in  his  fmaller  Writings,  pt.  2,  tab.  2,  fig.  i  ; 
Scarpa,  tab.  2,  fig.  1,2;  and  Harwood,  tab.  5,  fig.  4 :  in 
the  carp,  ibid.  tab.  2,  fig.  4,  5. 

Some  detached  remarks  on  the  organ  of  fmelling,  in  par- 
ticular filhes,  are  civen  by  Morgagni  in  his  Eptfi.  Anat.  p. 
350,  Padua,  1764,  fol. 

z  3  (E)  In- 
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(E)  Insects. 

§  251.  Numerous  fads  have  long  ago  proved 
that  feveral  infers  can  diftinguifh  the  odorous  pro- 
perties of  bodies  even  at  confiderable  diftances. 
But  the  organ,  in  which  this  fenfe  refides,  has  not 
hitherto  been  clearly  pointed  out. 

Since  all  red-blooded  terreflrial  animals  fmell 
only  through  the  medium  of  the  air,  which  they 
take  in  in  infpiration,  feveral  naturalifts  have  fup- 
pofed,  that  the  ftigmata  of  infecls  are  to  be  confi- 
dered  as  organs  of  fmelling^  Others  afcribe 
this  office,  and  with  fome  probability,  to  the  ante- 
rior pair  of  palpi*. 

(F)  Vermes. 

§  252.  Several  animals  of  this  clafs  appear  to 
have  the  fenfe  of  fmelling  :  as  many  land-fnails  f  he- 
//>  po7natia  %  &c.).  But  the  organ  of  this  fenfe  is 
hitherto  unknown  j  perhaps  it  may  be  the  ftigma 
thoracicura. 


^  This  was  the  opinion  of  S.  Reimarus,  "  on  the  InJlinRs 
of  yln'mah,"  in  German,  p.  30?,  ed.  3rd.  See  alfo  Dumeril 
in  the  Magafin  Encycloped'ique,  an.      lom.  2,  p.  435. 

*  Knoch,  in  his  new  Contr'ihul'tons  to  the  Knowledge  of  Irfeds, 
p.  -^2,  tab.  X,  fig.  8,  and  tab.  8,  fig.  3,  of  the  fcarabaus  frifcbii 
and  caralus  unicolor. 

*  SwAMMERDAM,  p.  I  10. 
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Additional  Notes  to  the  Ninetce?ilh  Chapter. 

(A)  CuviER  has  given  a  more  detailed  defcrip- 
tion  of  the  elephant's  trunk  in  the  laft  yol.  of  his 
Lemons  d'Anat.  comp.  p.  283—289  ;  and  has  alfo 
reprefented  the  part  in  the  29th  plate  of  the  fame 
volume. 

The  more  longitudinal  fibres  are  divided  at  fliort 
intervals  by  tendinous  interfedlions,  which  enable 
the  animal  to  bend  any  part  of  the  organ,  and  to 
give  it  any  requifite  degree  of  curvature.  The  fame 
ftrudlure  will  confer  a  power  of  bending  different 
parts  of  the  trunk  in  oppofite  direflions  j  indeed 
there  is  no  kind  of  curvature  which  may  not  be 
produced  by  thefe  longitudinal  fibres.  Thefe  fafci- 
culi  occupy  the  external  furface  of  the  organ.  The 
tranfverfe  fibres  are  not  all  arranged  like  radii  round 
the  canals ;  but  fome  pr.fs  acrofs  from  right  to  left, 
and  muft  therefore  affect  the  diameter  of  thofe  tubes 
by  their  adion.  The  whole  of  thefe  mufcular  faf- 
ciculi  are  furrounded  and  connetled  together  by  a 
white,  uniform,  adipous  fubftance.  The  tranfverfe 
ones  are  not  more  than  a  line  in  thicknefs.  If  the 
number  of  thefe,  which  appears  on  a  tranfverfe 
fedion,  be  afcertained  j  and  if  thofe  portions  of  the 
longitudinal  fafciculi,  which  pafs  from  one  tendon 
to  another,  be  reckoned  as  feparate  mufcles,  (for 
they  muff  have  a  feparate  power  of  adion)  the 

^  3  whole 
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whole  trunk  will  contain  about  thirty  or  forty  thou- 
fand  mufcles ;  which  will  account  fatisfa£lorily  for 
the  wonderful  variety  of  motions  which  this  admi- 
rable organ  can  execute,  and  for  the  great  power 
which  it  is  capable  of  exerting. 

(B)  The  blowing-hole  of  the  whales  ferves  as 
well  for  refpiration,  as  for  the  rejedlion  of  the  water 
which  enters  with  their  food.  In  confequence  of  its 
fituation  at  the  top  of  the  head,  it  is  eafily  elevated 
beyond  the  furface  of  the  fea,  while  the  mouth  is 
ufually  entirely  under  water. 

The  opening  in  the  bones  of  the  head  is  divided 
into  two  by  a  partition  of  bone ;  and  is  furniflied 
with  a  valve  opening  outwards.  On  the  outfide  of 
this  opening  are  two  membranous  bags,  lined  with 
a  continuation  of  the  integuments,  and  opening  ex- 
ternally. The  water,  which  the  animal  wifhes  to 
difchar^e,  is  thrown  into  the  fauces,  as  if  it  were  to 
be  fwallowed  ;  but  its  defcent  into  the  ftomach  is 
prevented  by  the  contradion  of  the  circular  fibres 
of  the  cefophagus.  It  therefore  elevates  the  valve 
placed  at  the  entrance  of  the  blowing  holes,  and 
diflends  the  membranous  bag,  from  which  it  is 
forcibly  expelled  by  furrounding  mufcular  fibres. 

This  apparatus  occupies  the  fituation,  which  in 
other  mammalia  is  filled  by  the  nofe  ;  which  organ, 
totreiher  with  the  finufes  of  the  head,  the  olfadory 
jierve,  &c.  is  entirely  wanting  in  thefe  animals. 

(C)  The 
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(C)  The  olfa^lory  nerve  of  birds  comes  off  from 
the  anterior  extremity  of  the  front  lobe  of  the  brain, 
and  has  therefore  fome  analogy  with  the  proceffus 
niamillaris  of  quadrupeds.  It  palfes  along  a  canal 
to  the  nofe,  and  is  diftributed  in  a  very  beautiful 
and  diftinft  manner  on  the  pituitary  membrane  in 
many  inftances,  as  in  the  crane. 

(D)  The  origin  and  courfe  of  this  nerve  are 
much  the  fame  in  reptiles  as  in  birds.  In  the  turtle 
it  is  a  large,  ftrong,  and  fibrous  nerve,  and  its  rami- 
fications in  the  nofe  arc  eafily  traced. 
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CHAPTER  XX. 

ON  THE  ORGAN  OF  HEARING. 

S  253.  We  fliould  naturally  expe£l  to  find  an 
organ  of  hearing  in  mofl:  clafles  of  animals  when 
we  confider  the  various  fervices,  which  this  fenfe 
performs ;  as,  that  of  indicating  the  approach  of 
danger,  of  conducing  predaceous  animals  to  their 
prey,  and  of  bringing  the  two  fexes  together  for 
the  purpofe  of  copulation,  ^c.  Red-blooded  ani- 
mals, without  any  exception,  poffefs  this  organ. 
Analogous  parts  are  found  in  fome  of  the  white- 
blooded  J  and  feyeral  others  certainly  can  hear, 


'  The  following  works  may  be  confulted  for  an  account 
of  the  organ  of  hearing  in  the  different  clafles  of  animals. 

Gasseriu!  d(  Focis  Aud'ilufque:  Organh.  Ferrara,  1600,  fol. 
(The  part  relating  to  the  par  is  alfp  contained  in  his  Pentef. 
fhefe'tonj 

Pt  RRAULT,  Efais  de  Phjjiqae,  torn.  2. 

Geoffroy  fur  I'Organs  cIc  I'Ouie,  S<.c.    Amflerd,  1788-8. 

Scarpa  de  Juditu  el  OlfaBu. 

Comparetti,  Ohjervationes  Anatomic*  de  Aure  Interna  com,' 
Paratn.    Patav.  1789  4. 

Monro's  three  Treatifes  on  the  Brain,  Eye,  and  Ear,  Edin. 

1797  4- 

Home  in  the  Philof.  Tranf.  1800,  pt.  i, 

al<« 
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although  the  organ  of  that  fenfe  has  not  been 
hitherto  been  afcertained. 

(A)  Mammalia, 

§  254.  The  four-footed  mammalia  are  the  only 
animals,  which  poflefs  true  external  ears;  and, 
even  here,  feveral  inftances  occur,  in  which  thefe 
parts  are  wanting ;  particularly  among  fuch  as  live 
in  the  water,  or  under  ground.    They  are  not 
met  with,  for  inftance,  in  moft  of  the  feals,  in  the 
walrus,  manati,  duck-billed  animal  ( ormthorhyn- 
chus J,  and  mole.    On  the  contrary  fome  have 
been  faid  to  want  external  ears,  who  really  pofTefs 
them,  as  the  marnmta  or  7nus  citillus.  Another 
error  has  been  committed,  in  reprefenting  the  ears 
of  a  fpecies  of  bat,  belonging  to  this  country,  ( vef- 
pertilio  aur  'itus )  as  double  ^ :  whereas  they  are  only 
of  an  immenfe  fize,    The  elTential  parts  of  the 
external  ear  agree  on  the  whole  with  thofe  of  the 
human  fubjeQ  *  ;  but  their  general  form  is  fubjedl: 
to  great  variety.    In  very  few,  except  the  quadrui 
mana,  do  they  refemljle  thofe  of  man  ;  but  this  is 


*  3tlll  more  erroneous  Is  an  obfervation  of  Haller  j  that 
thefe  ears  arc  to  be  confiJtred  as  an  accidental  monftro- 
fjty. 

*  The  khulus  of  the  external  ear  is  found  in  no  animal  but 

th? 
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the  cafe  in  the  porcupine.  The  cartilage  is  ftronger, 
and  more  elaftic  in  its  ftruQure  in  the  human  ear, 
than  in  that  of  any  other  animal,  in  proportion  to  its 
fize.  In  fome  inflances,  as  the  opoffum  (didelphis 
marfupialis),  they  are  rnerely  membranous. 

§  255.  The  external  auditory  paflTage  is  furniflied 
iwith  a  valve  in  fuch  animals  as  go  frequently 
into  the  water,  by  which  they  can  clofe  it  when 
they  dive.  The  water-fluew  (forex Jodiens )  affords 
an  example  of  thii  flru£lure.  The  length,  breadth, 
and  direction  of  the  meatus  vary  confiderably  in 
the  different  genera.  It  is  very  long  and  Angular- 
ly tortuous  in  the  duck-billed  animal  (See  note 
(A),  at  the  end  of  the  chapter.) 

§  256.  It  is  hardly  neceffary  to  ftate  that  all 
mammalia  have  a  ?ncmbrana  tympanic  a  tympanum 
fituated  within  this,  and  an  Eujlaebian  tube  paffmg 
from  that  cavity  to  the  fauces  ;  except  in  the  ce- 
tacea,  where  it  opens  in  the  blowing  hole.  (§  245.) 
The  membrane  is  rather  concave  on  its  outer  fur- 
face,  being  flighrly  depreffed  in  the  middle.  All 
the  animals  of  this  clafs  are  furniflied  with  the  two 
ftnejlra  ;  the  /.  ovalis,  which  is  filled  by  the  bafe 
of  the  (tapes ;  the  f.  rotunda,  at  which  the  fcala 
tympani  of  the  cochlea  commences. 

1'  ■  — —  ■ — ~ — ~~ 

^  Home  in  the  Philof.  Ttavf.  1802,  pt.  i,  p.  70. 

§  257- 
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5  257.  In  mod  of  the  four-footed  mammalia, 
there  is  conneded  with  the  tympanum,  another  ca- 
vity ;  which,  according  to  the  fituation  of  the  bony 
organ  that  contains  it,  muft  be  compared  to  the 
maftoid  cells  in  the  temporal  bone  of  man. 

In  feveral  animals  this  organ  forms  a  mere  bony 
cavity  (bulla  offea)  :  viz.  in  the  dog,  car,  martin, 
fquirrel,  hare,  and  fome  of  the  bifulca.  An  at- 
tempt at  this  ftrudlure  is  to  be  feen  in  the  cerco- 
pithci.  In  the  horned  cattle,  on  the  contrary,  and 
in  the  pig,  the  cavity  is  divided  into  cells  by  numer- 
ous bony  plates,  which  fomewhat  refemble  the 
divifions  in  a  ripe  poppy  head 

§  258.  Warm-blooded  quadrupeds  have,  like 
the  human  fabjed,  three  ^  ojfuula  auditus ;  which 
on  the  whole  refemble  in  form  thofe  of  man..  But 
the  duck  billed  animal,  whofe  ftrudlure  in  every 
refpeft  is  fo  anomalous,  has  only  two  * ;  and  on  the 
contrary  one  or  two  additional  fmall  bones  are 


*  Vesalii.  /fnatom'tcarum  FullopU  Obfervationum  examen. 
Venet.  1764,  4to,  p.  20. 

'  That  the  lent'tculus  or  fourth  bone  is  only  a  procefs  of  the 
incus,  I  have  already  (hewn  in  my  "  Hi/lory  and Defcription 
of  the  Bones  qJ  the  Human  Body.'*  in  German,  p.  144.  (Sec 
note  (B). 

*  Home,  loco  citato. 

OC- 
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occafionally  found,  particularly  in  fome  bjfulca''. 
(See  note  (C). 

§  259.  The  part  which  is  termed  the  labyrinth 
of  the  ear,  as  far  as  it  has  been  hitherto  invefligated 
in  the  four-footed  mammalia,  feems  to  agree  on 
the  whole,  in  its  eflential  parts,  with  that  of  the  hu- 
man fubjed.  But  the  cochlea  (which  belongs  in- 
deed exclufively  to  this  clafs)  has  in  fome  cafes  a 
turn  more  than  in  man  ;  not  to  mention  other  dif- 
ferences of  lefs  importance  ^ 

260.  In  addition  to  what  has  been  obferved 
refpefting  the  Euftachian  tube  of  the  cetacea,  forae 
other  parts  of  the  organ  of  hearing  exhibit  fuch  pe- 
culiarity in  thefe  animals,  and  deviate  fo  widely  from 
thofe  of  warm-blooded  quadrupeds,  that  they  re- 
quire particular  notice 

Their 


^  Adair,  in  Cowper's  Myotomia  Reformata.  Lond.  1694, 
Svo-  p.  70.  fig.  9. 

Teichmeyer,    Vindkia  quorundam  Invenlorum  j1natamic»- 

rum.  Jenae,  17^7-4-  fig- 5- 

«  The  reader  may  confult  on  this  fubjea  the  following 
works,  befides  thofe  wliich  have  been  already  referred  to. 
Scarpa  de  Struaurd  Fenejira  Rotunda  Juris.  Mutin.  1777,  8vo. 
p.  94.  p.  F.  Meckel  de  Labyrinthi  Juris  Contentis.  Argent. 
1774-4. 

9  On  the  organ  of  hearing  in  the  true  whale  (lalana),  fee 
CxviV^K'^s.  fmaUer  Writings,  vol,  2,  pt.  i.  In  the  fpermaceti 
vhak  (phyfder)  ibid.  vol.  i,  pt.  2.  In  the  dolphin  (delphinus 

delphis]i 
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Their  want  of  external  ear  is  well  known.  The 
opening  of  the  meatus  is  remarkably  fmall.  The 
bony  part  of  the  organ  is  loofely  conneaed  to  the 
ikuW  in  the  dolphin  and  porpoife ;  and  it  is  com- 
:|5letely  feparate  in  the  proper  whales  {balana)  and 
cachalot  {pbyfeter). 

The  hard  bony  fubftance,  which  was  formerly- 
very  erroneoufly  called  lafis  manati  or  tihuronh^ 
.is  merely  the  tympanum,  and  bulla  ojfea  ol  the 
'whaie. 

Theofficula  auditus,  and  the  labyrinth,  particu- 
larly the  bony  canals  ( canales  femicirculares J, 
which  for  this  very  reafon  were  long  overlooked, 
are  remarkably  fmall  in  the  cetacea. 

(B)  Birds. 

§  261.  This  whole  clafs '°,  as  well  as  the  follow- 
ing ones,  has  no  cartilaginous  external  ear,  which 
belongs,  therefore,  exclufively  to  the  mammalia. 


<Jelphis)y  Klein  Hift.  Nat.  Pifcium.  pr.  i,  p.  29,  tab.  5, 
fig.  1-4,  and  7-9.  In  the  fpermaceti  whale,  porpoife  (delph'mut 
phocana),  and  dolphin :  Monro's  three  Treaiifes,  8cc.  tab.  5,  6. 
and  his  Pbyjiologv  of  Fijbes,  tab.  35. 

'°  On  the  organ  of  hearing  in  this  clafs,  fee  Alleh 
MouLiNs  in  the  Philof.  Tranf.  vol.  17,  p.  712.  Vicq^ 
d'Azyr  in  the  ^£ff2.  del' Acad,  des  Sciences,  1778,  p.  381. 
Scarpa  de  StruSurd  Feneftrtc  Rotunda  Auris,  p.  loi,  and 
Auditu.  Qalvani  in  the  Comment.  Injtit.  Bonon.  torn.  6.  p. 
420.  , 

This 
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This  apparent  deficiency  is  compenfated  in  birds, 
particularly  in  thofe  of  the  rapacious  kind,  by  the 
regular  arrangement  of  the  feathers  round  the 
opening  of  the  meatus.  Several  alfo,  chiefly  of  j] 
the  laft  mentioned  clafs,  and  particularly  among 
the  owls,  have  a  peculiar  valve  placed  at  the  open- 
ing,  partly  of  a  membranous,  partly  of  a  mufcular 
ftrudure 

§  262.  The  membrana  tympani  of  birds  is  con- 
vex on  its  outer  furface ;  and  the  tympana  of  the 
two  ears  are  connedled  together  by  the  air-cells 
of  the  cranium 

They  have  a  fingle  ojjiculum  audiitts^  connedling  1 
the  membrana  tympani  with  the  feneftra  ovalis,  and 
confequently  fupplying  the  place  of  the  malleus 
and  flapes  of  the  mammalia. 

The  part  correfponding  to  the  malleus,  is  gene-  '■ 
rally  cartilaginous,  and  not  provided  with  any  ten/or  j 
tympanu 

The  eujlachian  tubes  have  a  kind  of  common 
opening  on  the  arch  of  the  palate.  * 

§  263.    The  labyrinth  is  diftinguifhed  by  large 


"  Klein  Stemmata  Avium,  t^ih.  ic,  fig.  2.   Comparetti,  ( 
tab.  2,  fig  2,  he  compares  this  part  to  the  concha  of  the 
human  ear. 

"  Mr.  Home  has  obferved  the  fame  kind  of  communica-  , 
tion,  by  the  means  of  the  cells  of  the  cranium,  in  the  ele-  | 

canals, 
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canals,  prejeaing  from  the  cranium,  and  not  hollow- 
ed out  of  a  hard  bony  fubftance,  as  in  the  mamma- 
lia ;  and  by  the  want  of  cochlea.  Inftead  of  the  lad 
mentioned  part,  birds  have  a  fhort,  obtufe,  and 
hollow  bony  procefs,  paffing  obliquely  backwards 
from  the  veftibulum  ;  and  divided  by  a  partition, 
like  the  cochlea  of  mammalia,  into  i^o  fcala,  one 
of  which  terminates  at  the  fenellra  rotunda.  This 
part  receives  a  portion  of  the  auditory  nerve,  as  the 
cochlea  does. 

(C)  Amphibia. 

§  264.  The  different  orders,  and  genera  of  thij 
clafs  "  exhibit  greater  variety  in  the  ftrudure  of  the 
organ  of  hearing  than  the  two  former,  or  the  follow- 
ing clafs.  Hence  the  principal  variations  muft  be 
feparately  confidered. 

^  265.  Turtles,  frogs,  and  mod  fpecies  of  the  li- 
zard kind,  poflefs,  befides  femicircular  canals,  a  tym- 
panum and  euftachian  tube,  like  warm-blooded  ani- 


"  In  the  7th  vo!.  of  the  Comment,  Jn/!it.  Banon.  Bru- 
KELLi  has  dcfcribed  and  delineated  the  oi-gan  of  hearing  in 
the  turtle,  tortoife,  frog,  li/ards,  and  ferpents.  Comtaret- 
Ti  has  alfo  exhibited  figures  of  thefe  genera  and  orders,  tab. 
2,  fig.  13-35-  And  Scarpa  has  given  moft  beautiful  en- 
gravings of  the  ear  in  the  turtle,  crocodile,  green  lizard,  fala- 
mander,  viper,  and  blind-worm,  <le  yfuJitu,  tab.  5.  Sec  alfo 
Monro  on  the  turtle  in  the  Phyfiology  of  Fi/hes. 
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mals.  Both  the  latter  parts,  however,  as  well  as 
the  oflicula  auditus,  are  wanting  in  the  falamander. 

The  menibrana  tympani  of  the  turtle  refembles  a 
mafs  of  cartilage  ;  and  is  covered  externally  by  the 
common  integuments.  Their  fingle  ojficulum  re- 
fembles that  of  birds. 

Frogs  have  a  large  mcmbrana  tympani  level 
with  the  furface  of  the  body  ;  a  wide  opening 
the  Euftachian  tube  at  the  fauces  ;  two  cartilaginous 
oflicula  J  and  a  rudiment  in  the  veftihulum  of  thofe 
foft  ftony  fubftances,  which  are  found  in  a  more 
confpicuous  form  in  the  lizards  and  ferpents,  and 
^  in  the  three  following  claffes. 

The  crocodile  is  the  only  inftance,  in  which  there 
IS  a  fort  of  external  meatus  in  the  clafs  amphi- 
bia. This  animal,  as  well  as  the  lizards,  poflefles 
ojficula^  and  the  above-mentioned  ftony  concretions 
in  the  veftibulum. 

The  want  of  tympanum  in  the  falamander  has 
been  already  mentioned.  The  foramen  ovale  in 
this  animal  is  merely  clofed  by  a  portion  of  carti- 
lage, and  the  veftibulum  contains  a  foft  ftone. 

§  266.  The  ferpents,  with  a  very  few  excep- 
tions, as  the  blind-worm*^  (unguis  fragilis)  have 
neither  tympanum,  nor  Euftachian  tube.  They 
have  a  kind  of  rudiment  of  ofliculum. 


Scarpa,  loco  citato,  p.  26. 
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(D)  Fishes, 

§  267.  It  is  only  in  fome  genera  of  cartilagi- 
nous fiflies,  viz.  the  fkate  and  fhark,  that  a  tubular 
appendix  of  the  veflibulum  is  continued  backwards 
and  outwards,  fo  as  to  reprefenc  a  rudiment  of  a 
tympanum. 

§  The  other  animals  of  this  clafs have 

I  no  fimifar  part^  but  their  organ  of  hearing  confifts 
of  three  large  canals,  which  are  generally  feen  to 
projecl  into  the  cavity  of  the  cranium.  Oppofite 
to  the  termination  of  the  auditory  nerves  on  the 
I  veflibulum,  one,  two,  or  three  neatly  formed  Hones 
:  are  found.    Thefe  are  as  white  as  porceilaine,  par- 
[  ticularly  in  feveral  of  the  bony  fiHies,  and  very  dry 
and  brittle  in  their  texture  '\ 


Sec  Klein,  Manljfa  Ichihyologica,  I.ips.  1746,  4to. 
IvoLREUTEr  in  the  Nov.  Comment.  Acad.  Pelrop.  torn.  ly.p. 
521.    Of  the  fturgeon,  and  beJuga    {ac\p,nfcr  Jurio,  and 

Camper's  fmalkr  Wrhing,,  vol.  i,  pt.  2,  tab.  2,  of  the 
cod;  vol  2.  pt  2,.  tab.  1-3,  of  the  frog.filh.  {lophlus  plfca- 
pike,  and  ikate. 

The  organ  is  dehneated  In  feveral  fifhes,  in  the  work  of 
CoMP...„„  3;   in  Sc.aP.,  tab.  1,3.  4;  and  in 

MoHKO  s  two  works.  See  alfo  J.  Hukt.k's  Otf.r.ati.ns  on 
ibt  Animal  Economy,  p.  69. 

Klejn,  mjl.  Plfclum,  pt.  I,  tab.  2. 

§  269. 
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§  269.  The  internal  ear  of  fiflies  is  diftinguiflied 
from  that  of  the  other  three  cbffes  of  red-blooded 
animals,  by  this  remarkable  peculiarity;  that  it 
grows,  as  the  filh  increafes  in  fize,  and  confequently 
that  its  magnitude  is  in  the  direft  ratio  of  the 
bulk  and  age  of  the  animal.    (See  note  (D). 


(E)  Insects. 

§  270.  There  is  no  doubt  that  feveral  infects 
poffefs  the  fenfe  of  hearing  " ;  but  the  organ  of 
this  fenfe  is  very  uncertain.  In  fome  of  the  larger 
animals  of  the  genus  cancer  a  part  can  be  diftin- 
guiflied,  which  feems  to  be  analogous  to  the  vefli- 
bulum  of  the  former  clalTes  '\  A  fmall  bony  tube 
is  found  on  each  fide  at  the  root  of  the  palpi :  its 
external  opening  is  clofed  by  a  firm  membrane ; 
and  it  contains  a  membranous  lining,  on  which  a 
nerve  arifing  from  a  common  branch  with  that  of  | 
antennas,  is  expanded.    The  latter  circumflance ' 


See  the  works  of  Leh MANN  and  Schelver,  which  I 
have  already  often  quoted. 

P.  A.  MinAsi,  Dijfertationt  on  various  of  the  lefs  obviow 
FaSt  of  Natural  Hijlory,  in  Itah'an.  Nap.  1775,  8vo.  fig.  4, 
oi the  cancer pagurus.  Scarpa  de  audltu,  tab.  4,  fig.  4,  5, 
6,  of  the  crawfifh.  Comparetti,  tab.  3,  fig.  26-28,  of 
feveral  other  fpecies.  But  whether  the  parts  reprefented 
in  the  other  figures  of  this  table,  on  the  heads  of  feveral  iri" 
fedls,  as  beetles,  butterflies,  common  flies,  &c.  are  reair^'  ' 
organs  of  hearing,  is  extremely  doubtful. 

migilt 
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I  might  favour  an  opinion  that  the  antennae  them- 
i  felvesare  organs  of  hearing  :  but  this  is  refuted  by 
t  confidering  the  exquifite  fenfe  of  hearing,  which 
1  fome  infedls  poflefs,  who  have  no  true  antennae,  as 
i  the  fpiders ;  and  by  experiments  on  others,  which 

fhew  that  the  fenfe  of  hearing  is  not  weakened  by 

removing  the  antenna: 


(F)  Vermes. 

§  271.  In  the  fepia  only  has  any  thing  been 
hitherto  difcovered  at  all  like  an  organ  of  hearing. 
In  the  cartilaginous  ring,  to  which  the  large  tenta- 
cula  of  the  animal  are  affixed,  two  oval  cavities  ap- 
pear. In  each  of  thefe  is  a  fmall  bag  containing 
a  bony  fubftance,  and  receiving  the  termination  of 
nerves,  like  thofe  of  the  veftibuluni  in  fiflies". 


Addiiional  Notes  to  the  Twentieth  Chapter, 

(A)  The  cetacea  are  the  only  mammalia, 
which  have  not  a  bony  external  meatus.  The  tube 


^.  "Lehmann  dc  AnUnnu  Infcaomm,  d.Tert.  potter,  p. 
■45. 

aab.  3,  %.  10  and  i6. 
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is  canilaginous  in  thefe  animals,  and  fo  fmall  that 
its  external  orifice  will  about  admit  a  pin  in  the 
dolphin,  It  arrives  at  the  tympanum  after  a  wind- 
ing cGurfe  through  the  fat,  which  lies  under  the 
ikin.  It  is  probable  that  the  found  gains  admiffion 
to  the  ear  in  thefe  animals,  rather  through  the  Eu- 
flachian  lube,  than  through  this  very  narrow 
meatus  externus.  That  tube  opens  at  the  blowing 
hole,  and  its  furnifhed  with  a  valve  that  prevents 
the  admiffion  of  the  water,  which  the  animal  ex-  ( 
pels  through  this  opening. 

.  (B)    The  following  is  the  pafTage  to  which  the 
author  refers  as  exprefiing  his  opinion  on  this  fub-^ 
jed.  .  I; infer t  it  in  this  place,  becaufe  the  work  in  i 
which  it  is  found  is  not  common  in  this  country, 
and  is  in  . the  German  language.  "  Anatomifts  gene- 
**  rally  defcribe  a  fourth  bone  (the  lenticulus,  or  ;  i 
*'  OS  orbiculare J  as  intervening  between  the  long  j 
*'  leg  of  the  incus,  and  the  head  of  the  flapes.  ' 
**  Repeated  and  accurate  examinations  have  con- 
*'  vinced  me  that  this  part  is  only  an  epiphyfis  of 
*f.-the  incus. .  It  is  ofteij  wanting,  even  in  luch  of- ;  1 
If/.  ,ficula' auditus,  as  appear  in  other  refpe6^s  to  be  1  l 
**  of  the  moil  perfe6l  formation  ;  for  inftance,  in  i 
**  thofe  of    negroes  and  North  American  fa-  j  i 

Y-sgsS)  which  I  have  liow  .  before  me.    When  it ; 
*'  exifts  in  the  adult  fubjefl,  it  can  only  be  fepa- 1  j 

rated  by  the  employment  of  fome  force  j  and  a  : 

,  «  mi- 
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*«  microfcopical  examination  of  the  furfaces  (hews 

V  that  the  lenticulus  has  been  broken  from  the  Incus,^ 
"  Sometimes,  indeed,  I  have  found  .a  really  fep^^^^^ 

Y  officulum  between  the  incus  and  ftapes  j  but  this 
^'  cannot,  in  my  opinion,  be  confidered  as  belong- 

ing  to  the  ordinary  natural  ftru£lu;-e,  any  more;, 
"  than  thofe  other  fupernumerary  o(|icula,  which. 
"  are  found  not  infrequently,  both  in  man  and 
*'  animals.'*    Befchreibung  der  Knochen,  ^.  144. 

(C)  CuviER  defcribes  a  portion  of  bone  as 
paffing  between  the  crura  of  the  ftapes,  from  one 
fide  of  the  feneftra  ovalis  to  the  other,  in  the  mole, 
and  marmot  (in  which  lafl  animal  it  is  of  confider- 
able  fize).  ( Legem  d'Anat.  comp.  p.  489,  tom. ' 
3).  Mr.  Carlisle  has  reprefented  this  part  in 
the  marmot,  and  he  ftates  its  exiftence  likewife  in 
the  guinea  pig.    (Philof.  Tranf.  1805,  pt.  a). 

CuviER  has  alfo  found  that  the  ftapes  is  nearly 
folid  in  the  cetacea  ;  and  that  there  is  no  perfora- 
:  tion  in  the  walrus.  This  peculiarity  of  ftrudure 
feem?  to  belong  to  fuch  mammalia  as  live  in  water; 
for  the  feal  has  ic  in  a  fmaller  degree.  Legons 
d'Anat,  comp.  tom.  2,  p.  505.  Carlisle,  loc, 
ciiat.  gives  drawings  of  the  ftapes  in  thefe  ani- 
mals. 

The  fecond  ofliculum  of  the  omithorhynchus  ap- 
proaches very  much  in  its  form  to  the  fingle  bone 
of  birds,   (Carlisle, /o^r.  nV.), 
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(D)  The  membranous  canals  and  vefllbulum 
of  the  amphibia  and  fiflies,  are  much  fmaller  than 
the  bony  or  cartilaginous  cavities,  in  which  they 
refide.  Hence  thefe  parts  can  be  difcerned  and 
demonftrated  much  more  eafily  in  thefe  animals 
than  in  mammalia  and  birds,  where  they  are  clofely 
furrounded  by  the  bone. 
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5  ON   THE  EYE. 

m 

§  272.  A  SENSIBILITY  to  the  impreffions  of 
light  is  common  to  all  thofe  animals,  which  in  a 
natural  ftate  are  expofed  to  this  element ;  it  appears 
at  leaft  very  evidently  to  exifl:  in  fome  of  the  moft 
fimple  zoophytes,  as  the  armed  polypes  C  hydra  J  : 
but  the  power  of  perceiving  the  images  of  external 
objefts  is  confined  to  thofe  who  are  provided  with 
eyes  for  their  reception.  Nature  has  beftowed  on! 
fome  fpecies  even  of  red-blooded  animals,  a  kind  of 
rudiment  of  eyes,  which  have  not  the  power  of 
perceiving  light :  as  if  in  compliance  with  fome 
general  model  for  the  bodily  ftruflure  of  fuch  ani- 
mals. This  circumftance  at  leaft  has  been  aflerted 
of  the  blind  rat  ( marmota  typhlus )  among  mamma-' 
lia  J  and  of  the  7nyxine  glui'mofa  among  fifhe*.  '  ■ 

 §  273.    Since  the  eye  '  is  a  very  complicated 

organ, 

/•    .]    i  '   '.-vO  

•  '  See  B1DL0.0  de  Oculis  et  Vifu  variorum  j^n'tmaUum,  Lugd. 
Bat.  1715-^.  ,ZiNN  de  differentia.  Fabrics  OcuH  Hu.r^am  et 
Brutormi,  m  the  Comment.  Societ.  Reg.  Scient.  Gotting.  tpm-  4, 
*f  54?  P-  '9'  ;        in  the  Comment,  an.  1778,  p.  47, 

A  A  4  W.  POR- 
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organ,  particularly  in  the  red-blooded  animals,  v#e 
fhall  firfl  fpeak  of  thofe  peculiarities,  which  affeft 
the  globe  itlelf,  its  membranes  and  humours :  and 
afterwards  confider  tjie  furrounding  parts,  as  the 
eye-lids,  lacrymal  paffagee,  &c.  For  feme  general 
obfervations  on  the  fituation  and  formation  of  the 
eye-balls,  &:c.  fee  note  (A)  at  the  end  of  the 
chapter. 

(A).  Mammalia. 

,  >2;7i(fv^  It  has  been  long  known%  that  the  fcie- 
Tptica,  in  feveral  quadrupeds  of  this  clafs,  as  in  the 
human  fubjeft,  is  not  throughout  of  equal  ftrength  ; 
biitithat  its  pofterior  is  much  thicker  thari  its  ante- 
yior  part.  ;  It  has  alfo  bteen, conjectured,  that  this 
^Irudure  might  influence  what  are  called  the  inier- 
naL  chatiges  of,  the,^ye:  f  by  which  the  form  of  the 
eyeball,  confequently  the  length  of  its  axis,  and  the 
refpedive  fituation  of  the  lens,  are  adjufted  accord- 
ing tp.the  proxirr^ity  or  remotenefs  of  the  obje^l,  or 
in  refeifeit^)^  to  any  other  relations,  I  flatter  my- 
felf,  thiit  I  have  afcertained  the  truth  of  this  conjecr 

 •jfimr/;,  _ 

W.  PoRTERFiELi)  on  the  Eye,  Edinb.  1759,  2  vol.  8vo. 

Haller  in  the  Opera  minora,  torn.  3,  p.  218.    J-.  L.  An- 
GELY     OcuUii  Organis  que  Lacrymalibus ,  Rat'tone  ^tat'is,  Sexus, 
€entit,  et't}arltrum  jinhnal!wn;'<E\l7lng\  1803,  8vo. ' 
u  ^'2:^^^  iii'Xhe  ■t:mme^:''WA^  Saent.  Cefthig.'tom.  4>. 


361 


ture,  by  dlfcovering  the  admirable  flru£lure  of  the 
fclerotica  in  warm-blooded  quadrupeds,  which  have 
not  only  the  power  of  feeing  'at  various  diftances, 
but  alfo  in  two  meAia  of  fuch  different  denfity  as. 
air  and  water.  •  In  the  eye  of  the  Greenland  feal, 
where  I  firft  notice^  the  faft^  the  cornea  was  thin 
and  yielding  ;.' the  anterior  fegment  of  the  fcleto^ 
tica,  or  that  which  is  immediately  behind  the  latter 
membrane,  was  thick  and  firm  ;  its  middle  circle 
Ibin  and  flexible  ;  and  laltly,  thepofterior  part  very 
thick,  and  almofl:  cartilaginous.     The  whole  eye- 
ball is  furrounded  with  very  ;0:rong  mufcles  ;  and 
we  can  eafily  underftand  havv^  tl^eir  adion,  varied 
according  to  circumftances,  produces  the  requifite 
changes  ;   how  the  axis  of  the  eye  is  fhortened, 
when  the  animal  fees  in  air,  by  bringing  the  lens 
nearer  to  the  back  of  the  globe,  in  order  to  obviate 
the  ftrong  refratlion,  which  the  rays  of  light  expe- 
rience in  pairing  from  the  thin  medium  of  air  intoj 
the  thicker  one  of  the  eyes,  and  vice  verfi. 

The  fclerotica  of  the  cetacea  is  diftinguiflied  by 
the  great  thicknefs  of  its  pofterioi'  part :    when  the 


3  Comment.  Soc.  Reg.  vol.7,  an.  1734.  lir.  A^lbers  has 
difcovered  die  fame  circumftances  in  the  eye  of  the  Wiilrus 
(Iridecus  rofmartis)  :  .  ^nd  has  refuted  thofc  objections,  which 
have  been  made  to  the  affigned  objeift  of  tliis  llruaure,  from 
the  obfervation  of  fome  flight  refemblance  to  it  in  the  eyes  of 
certain  land  animals,  as  the  horfe^j^ ^c.  'icft  thi  Gotl'tnger^ 
Literary  Notices,  iSo^,  p.  toi.         '  " 

ey&t 
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eye-ball  equals  an  orange  in  fize,  the  back  of  this 
membrane  is  an  inch  thick ;  fo  that,  although  the 
globe  be  fpherical,  the  fpace  containing  the  vitreus 
humor  is  of  a  different  form.  As  the  fclerotica  ap- 
proaches to  the  cornea,  it  becomes  thinner.  Its  pof- 
terior  part  prefents  a  very  fmgular  ftrufture,  con- 
filling  of  very  firm  tendinous  threads  and  laminjE, 
moft  clofely  interwoven,  and  of  more  than  cartila- 
ginous hardnefs'^  towards  the  fides. 
V'Th^  extent' of  the  cornea,  when  compared  to 
that  of  the  fclerotica,  varies  in  the  different  fpecies 
of  mammalia.  It  feems  to  be  greateft  in  the  por- 
cupine ( hyjlrix  cr'tjiata J,  where  the  cornea  extends 
over  half  the  globe.  ; 

§  275.  A  peculiar  ftruQure,.  which  appears 
hitherto  to  be  unique,  has  been  lately  difcovered  in 
the  eye  of  the  Eafl-Indian  rhinoceros.  Four  ten;-: 
dinous  fafciculi  arife  from  the  back  of  the  fclerotica, 
and  expand  anteriorly,  fo  as  to  join  and  form  a  kind 
of  mufcular  membrane,  which  is  loft  in  the  choroid 

the  broadeft  diameter  of  the  globe  ^     This  is 


\  RuYSCH,  Thefaur.  ^natom.  2,  tab,  I,  fig.  i,  ?,  6. 

LoDER,  TaluU  Jnaiomicje,  vol.  i,  tab.  56,  %•  8. 

On  the  eye  of  the  whale  in  general,  fee  Alb  in  i,  InJeK  Su- 
feUeflUisy  J.  J»  Ravi  I,  p.  36;  Alfo  Tiis  ^n«o?.  y/taJ.  Jib,  7, 
p.  40,  and  SupeUex  Anatomica,  p.  132. 

Mufe't  Gaubianl  Pars  compleScns  prewar ala  Anatomka,  p.  14- 

*  Thomas  in  the  i*Zi<7o/.  Tranf.  i8o[;  pt.  i,  p.  149,  tab- 
jo;  and  Voigt's  nenv  Maga%in(,  vol.  4ip.  240,  tab.  4. 

pro- 
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probably  conneaed  with  the  internal  changes  of 
the  organ. 

The  choroid  coat  confifts  more  plainly  in  the 
Cetacea,  than  in  any  other  mammalia,  of  two  diftind 
laminas ;  of  which  the  internal  ( jnembrana  ruyfchi' 
ana )  is  covered  with  a  dull  tapetum. 

§  476.  The  inner  furface  of  the  choroid  coat 
poffefles,  towards  the  back  of  the  eye,  in  feveral 
general  of  this  clafs,  particularly  in  thofe  carnivo- 
rous animals,  which  prey  by  night,  and  even  in  the 
bifulca,  the  moft  brilliant  yellow-green  and  fapphire- 
blue  colours  ;  forming  what  is  called  the  tapetum 
lucidum  ^.  The  coloured  portion  of  the  choroid  is 
only  partial,  and  the  reft  of  the  ro.embrane  is  covered 
with  pigmentura  nigrum,  as  ufual^ 

In 


*  I^lNN,  loco  citato,  p.  196. 

H.  F.  Elsaesser,  de  Pigment 0  Qculi  nigro,  deque  TapetOf 
Tubing.  1800,  8vo. 

^  It  is  well  known  that  this  pigment  is  entirely,  or  for  the 
greateft  part  deficient  in  the  eye  of  the  alhinoj  or  chacrelcut 
which  ftrange  variety  occurs,  not  infrequently,  in  the  human 
race,  and  in  feveral  other  mammalia  and  birds.  I  know, 
however,  no  imiance  of  an  albino  ampng  cold-blooded  ani- 
mals. Tliis  anon)alou5  (deficiency  is  always  congenital,  apd 
is  coni)e(Sed  with  a  want  of  the  colouring  principle  of  thq 
Ikin,  and  of  the  hair  and  feathers.  It  is  hereditary  in  feme 
mammalia,  fo  as  to  form  a  conftant  breed  of  white  animals  ; 
viz.  in  the  rabbit,  moufe,  and  horfe  (which  latter  are  thofc 
cMed  gloj'-eycd).    I  cannot  believe  th^t  an^  whole  fpegies  of 

warnj- 
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'''rn'cohfeqaeH'te  6f  thi^  ftriiaui-e,  lefs  light  will  be 
ablbrbed  ;  and  it  mufl,  on  the  contrary,  be  reflected 
from  the  tapetum  againfl:  the  retina,  which  lies  in 
front  of  that  niembranc,  (See  note  (B)  at  the  end 
of  the  chapter.) 

S  277.  The  retina  exhibits  in  fome  quadru- 
g,  vi2:.''tTie  hare  and  rabbit,  very  diflindl  and 
tlegailt  fibres  or  ftriae  of  medullary  fubflance,  tak-. 
ing  for  the'rhoft  part  a  tranfverfe  direflion*.  The 
itm^xka^At  foramen  centraky  which  SSmmerrinct 
^ifcovered  in  the  human  retina,  has  been  fmce  de- 
monftrated  in  the  eyes  of  feveral  quadrumana,  where 
thefe  organs  are  direfted  forwards,  and  have  their 
ixes  parallels  r^»no 

5:278, 


warm-blooded  animals  (hould  originally  want  this  pigment, 
and  therefore  I  confider  the  ferret  (mu/hla  furo)  to  have  de- 
fcended  from  the  polecat  ( m.  putorius}.  I  have  treated  at 
greater  length  on  the  want  of  this  pigment,  which  is  fo  cfTcnr 
tial  a  part  in  the  natural  ftrudure  of  the  eye,  in  the  Com- 
ipent.  Soc.  Reg.  Sclent,  vol.  7»  p-  29  ;  and  in  the  third  edition 
of  my  work,  de  Generh  Humani  Fanetate  Natl-va,  p.  272. 
'  .*  ZiNN,  lofocUat.  tab.  8,  fig.  3.  Fqntana  fur  le  Ven'in  de 
^  fipere,  vol.  2,  tab.  5,  fig.  12. 

'  '  I  have  found  it,  for  inftance,  very  plain,  in  the  eye  of  the 
common  B^arb.ary  ape  (Jimlafylvanus).  The  entrance  of  the 
p'ptic'nerve  formed  a  fmall  yellow  circle  on  the  retina  :  near 
tiiis  a  larger  grey  fold  appeared^  with  thcforawi  centrate  in  its 
middle. 

'  It^^  dcmonftratlng  lately  this  opening  In  the  eye  of  a/7»» 
'  cyne- 
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§  278.  The  iris,  an  organ  of  very  peculiar 
ftruaure,  exhibits  in  the  different  genera  and  fpeciea 
of  mammaha  more  numerous  and  interefting  vari- 
eties than  any  other  part  of  the  eye.  The  colours' 
of  its  anterior  furface,  which  are  peculiar  to  the  dif- 
ferent genera,  vary  in  the  races  and  varieties  of 
domeftic  animals,  although  lefs  ftrikingly  than  in 
the  human  fubjeft.  Thefe  variations  are  conneded, 
as  in  the  latter  inftance,  with  the  colour  of  the  hair  ; 
fo  that  in  fpotted  dogs,  rabbits,  &c.  a  mixture  of 
colours  will  be  feen  in  the  iris. 

The  fubftance  of  the  part  varies  in  thicknefs  in 
the  different  genera.  In  no  inflance  have  I  hitherto 
been  able  to  difcover  true  mufcular  fibres  ;  the  ex^ 
amination  of  the  part  in  the  elephant  and  whale 
having  afforded  in  this  refpecl  the  fame  refult,  as 


(ynomolgus,  I  advanced  the  following  conjeclufe  as  to  its  iife.' 
Man,  and  fuch  animals  as  have  the  two  eyes  placed  with 
their  axes  parallel,  thereby  gain  the  advantage  of  feeing  ob- 

-  jefts  with  both  eyes  at  once,  and  therefore  more  acutely. 

.  J3ut  at  the  fame  time  they  are  cxpofed  to  this  inconvenience  ; 
that  in  a  ftrong  light  both  eyes  become  da/.zled  at  once  ;  and 
this  happens  fo  much  the  fooncr  becaufe  the  light  falls  on 
the  correfponding  principal  focufes  of  both  eyes  at  once  ;  the 
organ  not  poireQing  a  membrana  niP.ltaus.  This  inconvenience 
feems  to  be  obviated  by  the  foramen  centrak  ;  fince  that  purp 
which  forms  the  principal  focus  cif  the  eye,  opens  in  a  da/.xlin^i 
liglit,  fo  as  to  form  a  kind  of  finall  pupil,  through  which 
the  concentrated  rays.p^ifs,  and  fail  on  the  choroid,  where 
they  arc  abforbed  by  the  black  pigment..  - 

7  the 
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the  tender  and  almoft  tranfparent  iris  of  the  white 
rabbit. 

In  the  eye  of  the  feal  the  ciliary  veflels  are  not  dif> 
tributed  in  the  fubftance  of  the  iris ;  but  He  on  its 
anterior  furface,  and  form  a  confiderable  plexus, 
which  is  vifible  without  any  inje£lion '°. 

The  pupil  in  the  bifulca,  folidungula,  cetacea,  kc. 
is  tranfverfe;  in  animals  of  the  cat  kind,  particu- 
larly in  a  clear  light,  it  is  oblong :  not  to  mention 
other  trivial  peculiarities,  as  the  fmall  villous  ap- 
pendix, covered  with  pigmentum  nigrum",  which 
is  fometimes  feen  on  the  middle  of  the  fuperior 
margin  of  the  pupil,  particularly  in  the  horfe  '\  (Sec 
note  (C)  at  the  end  of  the  chapter.) 

§  279.  The  corpus  ciliare,  and  particularly  the 
folds  of  its  internal  furface,  with  their  numerous 
and  elegantly  arranged  blood-veflels,  conftitutes  one 
of  the  moil  wonderful  parts  of  the  eye,  although  its 


•       Comment.  Soc.  Reg.  Sclent.  Goetting.  loco  citato,  fig.  2,  3. 

"  This  part  has  a  brown  colour,  in  the  eye  of  a  white 
horfe,  which  is  in  my  colledlion  ;  while  the  other  parts  of  the 
fame  eye,  which  in  horfes  in  general  are  black,  have  only  a 
flight  greyifh  brown  tinge. 

"  Swammerdam,  in  fpeaking  of  the  remarkable  curtain 
of  the  pupil,  which  is  found  in  the  fkate,  fays  he  has  difco» 
vered  a  fimilar  part  in  the  horfe.  If  he  does  not  allude  to 
any  unufual  formation,  but  merely  to  fuch  appendices  as  I 
have  mentioned,  the  comparifon  is  certainly  too  far  fetched. 
Miblia  Natur*;,  p.  881. 

.  ,  functions. 
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fanftlons,  which  muft  undoubtedly  be  of  the  higheft 
|i   importance,  are  hitherto  involved  in  myftery*  Its 
more  minute  differences  in  the  genera,  which  have 
been  hitherto  examined,  are  too  numerous  to  be  re- 
counted J  and  they  could  not  be  underftood  with- 
out delineations  '\    Among  other  inftances,  thofc 
of  the  elephant  and  horfe  may  be  mentioned,  on 
1   account  of  the  remarkable  beauty  and  delicacy  of 
!    their  ftructure. 

§  280.    The  fize  of  the  cryJialUne  lens  varies  in 
proportion  to  that  of  the  viireons  humor  ;  and  fome 
i   times  very  confiderably.    I  have  found  the  largeft 
I   lens  in  this  point  of  view  in  the  comparatively 
I   fmall  eye  of  the  opolTum  ^ didelphis  marfiipialis ); 
j    the  whale  has  the  fmalleft.    No  mammalia  have  it 
I    fo  flightly  convex  on  the  furface  as  the  adult  man. 
In  the  cat,  hare,  the  bifulca,  the  horfe,  opoffum,  and 
feal,  it  becomes  more  and  more  convex  according 
to  the  feries,  in  which  1  have  named  thefe  animals, 
Laftly,  in  the  cetacea  it  is  nearly  fpherical  (See 
note  (D). 


'3  Much  information  may  be  gained  on  this  fubjea  from 
Jac.  Hovius  Je  Circulari  Humorum  Motu  In  OcuUs.  ed.  2, 
Lugd.  Bat.  17 16,  8vo.    This  work,  however,  is  in  fomc 
I     parts  unintelligible,  and  not  to  be  depended  on  ;  and  muft, 
f     therefore,  be  confulted  with  caution. 

F.  P.  Du  Peti.  T  inthe  Mm.  dePJcad.  des  Sciences,  1736? 
Tile  memoir  is  tranflated  in  Fkor  hp's  Bibltotheca  for  com- 
parative Anatomy,  in  German,  vol.  i,  p.  200. 

9  It 
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•  It  is  curious  to  obferve  the  regularity,  wlih  which, 
in,  fome  fpecies,  the  lens  divides  into  certain  feg- 
m.ents  commencing  from  its  centre,  in  confequencc 
of  being  dried  or  immerfed  in  acids  'K 

S  281,  A  lacrymal gland'''  exlUs  in  2.11  2inim3.\s. 
of  this  clafs.  Several  quadrupeds  have,  indeed,  an 
additional  one,  befides  that  which  is  found  in  the 
human  fubjedl.  Some  have  no  pun6la  lacrymalia  ; 
and  the  elephant  has  neither  lacrymal  bag  nor  os 
unguis  ^\    (See  note  (E). 

§  182.  The  niditating  membrane  (memhrana 
niditans,  palpebra  teriiut  feu  interna,  periophthal- 
miumj,  of  which  only  a  rudiment  exifts  in  the 
quadrumana,  and  the  human  fubjefl,  is  very  large 
and  moveable  in  fome  quadrupeds  This  is  the 
cafe  in  animals  of  the  cat  kind,  in  the  opofTum, 
the  feal,  and  particularly  in  the  elephant. 


"  "Leewekhozck.,  Arcana  Nature  Jctc3a.  p.  73. 

Perrault,  Hijio'tre  des  jimmaux,  pt.  i,  tab.  30. 

Young  in  the  Philof.  Tranf.  1793,  tab.  20.  Ho  sack 
Ph'tloJ.  Tranf.  1794,  tab.  17.  J.  C.  Reil  de  Lenlls  Cr^allin^ 
StruSura  Fthrofd.  H;ille,  1794,  8vo. 

'*  Be K TIN  in  the  Mem.  de  VAcad.  des  Sciencety  1766, 
p.  a8i. 

Camper,  CEuvres,  torn.  2,  p.  138,  where  he  alfo  ftates 
that  this  animal  has  no  lacrymal  gland,  nor  paflage  for  the 
tears  into  the  nofev 

Tabarrani  in  the  Tranjadlom  of  the  Academy  at  Siena, 
Horn.  3,  p.  115. 

§  38^. 
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§  28j;  The  relative  magnitude  of  the  true 
cye-Hds  varies  confiderably  in  animals  of  this  clafs. 
The  lower,  which  is  very  large  in  the  elephant,  is 
equally  fmall  in  the  horfe.  In  the  latter  animal, 
as  well  as  in  moft  quadrudeds,  it  has  no  cilia ; 
while  in  the  quadrumanaj  the  elephantj  the  giraffe, 
and  others,  both  eye-lids  poffefs  eye-laflies. 

-  (B)  BlRDw'!. 

§  284.  The  eyes  are  very  large  in  this  clafs  of 
animals  '%  and  confequently  the  bony  orbits  are  of 
great  magnitude  in  proportion  to  the  flcull. 

In  the  birds  of  prey  they  have  a  peculiar  form, 
which  is  fimilar  to  that  of  the  chalice,  or  cup  ufed 
in  the  communion  fervice  :  the  cornea,  which  is 
very  convex,  forms  the  bottom  of  the  cup  i  and  the 
the  pofterior  fegment  of  the  fclerotica  refembles  its. 
cover 


Befides  the  works,  which  have  been  referred  to  above, 
(#  273)  fee  the  memoirs  of  Petit  on  this  fubjeft  in  the  Mem. 
dePAcad.  des  Sciences,  an.  1726,  1735,  and  1736.  H"0MS  in 
the  Philof.  Tranf.  iyg6,  which  is  tranflated  into  German,  in 
Reil's  Jrthives,  vol.  2,  pt.  2.  Albers's  Contributions , 
Tol.  I,  p.  69. 

"  Sbtbkini,  Zootamia  Democrllea,  p.  ^^36. 

Em.  Komg  in  the  Epbcm.  Natur.  Curio/.  Dec.  2,  ap.  4, 
obf.  34. 

BB  §  385. 
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§  285.  This  peculiar  form  arlfes  from  the  cur. 
vature  and  length  of  the  bony  plates,  which,  as  ia 
all  other  birds',  occupy  the  front  of  the  fclerotica; 
lying  clofe  together,  and  overlapping  each  other. 
Thefe  bony  plates  form  in  general  a  flat,  or  flipht" 
ly  convex  ring ;  being  long  and  curved  in  the 
accipitres,  they  form  a  concave  ring,  which  gives, 
the  whole  eye-ball  the  above-mentioned  form  \  ■ 

§  286.    The  diflindlion  between  certain  partsl 
of  the  eye,  where  the  membranes  have  been  fup- 
pofed  to  be  continuous,  appears  more  plainly  in  fome 
birds,  than  in  any  other  animals.    Thus  I  have 
found  the  boundaries  of  the  choroid  coat  and  iris 
very  clearly  defined  in  the  horned  owl  f^rix  bubo  J: 
and  thofe  of  the  margin  of  the  retina,  and  the  pof-  • 
terior  border  of  the  ciliary  body  very  di(t:in£l  in . 
the  toucan  f  ramphajlos  tucanus J.     (See  note  (F). 

§  287.  A  great  peculiarity  in  the  eye  of  birds  ; 
confifts  in  the  marfupium^   (pecten  plicatu?n,  in; 

French, , 


'  CoiTER,  M'lfceU.  Ohjerv.  Anat.  Chtrurg.  p,  130. 

Pierce  Smith  in  the  P/jilof.  Tranf.  1795,  pc  2,  p.  263,. 

^  Dr.  Alcers  obfcrvcs  that  the  orbit  is  very  iniperfeft  in  \ 
birds  ;  aud  that  this  bony  ring  may  fupply  the  deficiency, , 
loco  citato. 

^  See  a  neat  delineation  of  the  internal  parts  of  the  eye  iai 
the  ofprey  (fako  ojifragus)  by  D.  G.  KiEstR,  de  Anamor- ■ 

pho/ii 
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French,  la  hourfe,  le  petgnej,  the  ufe  of  which  has 
not  been  hitherto  very  clearly  afcertained.  It  arifes  m 
•ithe  back  of  the  eye,  proceeding  apparently  through 
a  flit  in  the  retina  ;  it  paffes  obliquely  into  the  vitre- 
ous humor,  and  terminates  in  that  part,  reaching 
in  fome  fpecies  to  the  capfule  of  the  lens.  The 
figure  of  its  circumference  is  a  truncated  quad- 
rangle. Numerous  blood-veflTels  run  in  the  folds 
of  membrane  which  compofe  it;  and  the  black 
pigment  by  which  it  is  covered,  fuggefts  an  idea 
that  it  is  chiefly  deflined  for  the  abforption  of  the 
rays  of  light,  when  they  are  too  ftrong  or  daz- 
zling, 

§  288.  Birds  have  large  lacrymal  parages, 
pbich  terminate  on  the  furface  of  the  palate  ^ 

Their  niditating  membrane '  is  furniflied  with 
wo  very  raanifeft;  mufcles      (See  note  (G). 

In  fome  fpecies,  as  the  common  fowl,  the  turkey, 
oofe,  and  duck,  the  lower  ^ye-lid,  which  contains 


ihq/i  Oculi,  Goetting,  1804,  4to,  tab.  2,  fig.  i.  The  vhole 
iiflertation  contains  much  inftruftiv^  matter  on  this  fub- 
efl. 

*  Monro,  Olfervatlons  Anatomical  and  Phyjiological.  Edinb. 
758,  8vo.  Albers,  loco  citalo.  fig.  1,2. 

*  It  is  called  by  the  emperor  Frederic  II.  peUkuln palpe- 
rarum. 

*  Petit  in  the  Mm.  de  VAcad.  des  Sciences,  1735,  and 
1736. 

B  B  2  a  pecu- 
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a  peculiar  fmall  lamina  of  cartilage,  Is  the  moft  \ 
moveable;   in  others  on  the  contrary,  as  in  ihe 
parrots,  and  oftrich,  the  upper  has  the  moft  exten- 
five  motion. 

Very  fev^  birds  have  cilia  in  both  eye-lids :  thej 
tire  found  in  the  oftrich,  the  falco  ferpentarius,  tht 
razor-billed  blackbird  (crotopbaga  anij  and  ir 
fome  parrots.    (See  note  (G). 

(C)  Amphibia. 

g  289.  Little  is  hitherto  known  concerning  thd^ 
peculiarities  in  the  ftrudure  of  the  eye  of  thiii 
clafs 

In  fome  reptiles  and  ferpents  of  this  country] 
the  common  integuments  form,  inftead  of  eye-lidsl: 
a  kind  of  firm  window,  behind  which  the  eye-baa 
has  a  free  motion. 

In  the  green  turtle'  (iejiudo  mydas)  the  fclercc 
tica  has  a  bony  ring  at  its  anterior  part,  compofee 
like  that  of  birds,  of  thin  olTeous  plates.  Thet 
animals  polTefs  very  large  lacrymal  glands,  and  I 
very  moveable  membrana  niditans  ;  in  which  ci:i 
cumftance  the  frog  refembles  them'.  (See  nob 
(H). 


7  Petit  in   the   Mem.  de  I'Jcad.  det  Sciences,  ijS7 

Dr.  Albers  intends  to  publlfh  an  accurate  account  ■ 
tlie  anatomy  of  the  eye  in  this  animal. 


9 


Cai-des.,  Ob/ervatious  ,9nurmr>s  the  Turtle,  tab.  8,  fig- I' 
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(D)  Fishes. 

§  29c.  The  peculiarities  in  the  eye  of  flfhes '% 
i^hich  belong  either  to  the  whole  clafs,  or  to  mod 
f  the  genera  and  fpecies,  confift  in  the  divifion  of 
leir  choroid  coat  and  retina  into  feveral  manifeftly 
iflinfl  laminae ;  and  in  the  exiftence  of  two  fmall 
rgans  within  the  eye,  which  belong  exclufively  10 
his  clafs. 

5  291.  The  choroid  coat,  which  in  man  is  a 
imple  membrane,  and  in  fome  other  warm- 
ilooded  animals,  particularly  in  the  cetacea,  a 
ouble  one,  confifts  in  fiflies  of  three  diflind  laminae, 
i'he  inner  layer  forms  a  true  tunica  ruyfchiana ; 
he  middle  one  f  memhrana  vafcidofa  of  Haller), 
5  perfedlly  diftind  both  from  the  former,  and 
rom  the  exterior  coat ;  which  latter  mud  be  com- 
)ared  with  the  proper  choroid  of  all  red-blooded 
nimals.  Even  this  laft  is  continued  anteriorly 
nto  the  Iris,  and  pofiTeffes  in  many  fpecies  the  well 
Lhown  brilliant  gold  and  filver  colours. 


"*  Good  delineations  of  the  internal  ftrudVure  of  the  eye  of 
ifhes  are  ftill  wanting.  The  beft,  which  I  know  of,  are' 
)y  GuENELLON,  of  the  cod's  eye  ;  but  they  are  contained  in 
I  book,  where  one  fhould  not  much  expeft  to  find  them,  viz. 
n  Batle's  NouvdUs  de  la  RepuhU^ue  d(t  Letlrss^  March,  i6{j6, 
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The  retina  is  eafiJy  fcparable  into  two  lamina:; 
of  which  the  external  is  medullary,  and  the  internal 
confilts  of  a  fibrous  texture. 

§  292.    The  two  other  peculiarities  belong  ex- 
clufively  to  the  eye  of  fifties  ;  and  are  common  at 
leaft  to  the  whole  bony  divifion  of  thefe  animals.  A 
body,  generally  refembling  in  fhape  a  horfe-ftioe, , 
Jies  between  the  internal  and  middle  layers  of  the: 
choroid  j   fome  have  thought  it  mufcular,  and ' 
others  glandular.     The  tunica  ruyfchiana  gives 
origin  to  a  vafcular  membrane,  refembling  in  its 
form  a  belJ,  ( campanula  of  Haller).  This  goes  to». 
"wards  the  lens,  and  haSj  therefore,  fome  refem-- 
bJance  to  the  marfupium  of  birds. 

No  true  ciliary  body  is  found,  at  leafl:  in  the; 
bony  fifties. 

§  293.  The  cryfl:alline  lens  of  mofi:  fifties  isj 
very  large  in  comparifon  with  the  fize  of  the  eye-- 
ball,  and  nearly  or  entirely  fpherical.  The  vitreous  \ 
humour  on  the  contrary  is  fmall,  and  the  a^ueus  mi 
many  cafes  is  hardly  difcernible. 

§  294.  The  following  may  be  enumerated  aS! 
inftances  of  remarkable  peculiarities  in  the  eyesj 
of  particular  genera  and  fpecies  of  fifties.  The; 
firm  tranfparent  laminae  of  common  integuments,, 
tehind  which  the  eye-balls  move,  as  in  fome  am- 
phibia i 
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phlbia'*  (§  289);  the  articulation  of  the  globe 
on  a  ftalkof  cartilage  in  the  ikate,  and  fhark :  the 
curtain  (operciilu?n  pupillare)  in  the  eye  of  the 
fkate which  can  be  let  down  fo  as  to  cover  the 
pupil :  and  the  unique  ftrufture  of  the  lobitis  anab- 
lepst  where  the  cornea  is  divided  into  two  portions, 
and  there  is  a  double  pupil  with  a  fingle  lens 
(See  note  (I). 

(E)  Insects. 

§  295.  Two  kinds  of  eyes,  very  diflimilar  in 
their  ftrufture,  are  found  in  this  clafs  '\  One  fort 
is  fmall  and  finiple'  {Jlemmata)  :  the  others,  which 
are  large,  feem  to  confifl  of  an  aggregation  of 
^maller  eyes  ;  for  their  general  convexity  is  di- 
vided into  an  immenfe  number  of  fmall  hexagonal 
convex  furfaces,  which  may  be  confidered  as  fo 


"  Delineations  of  Objefis  in  Natural  Hi/lory,  pt.  6,  where  the 
part  is  reprefented  in  the  ojlracion  bicufpis. 

Stenonis,  Specimen  Elemenlor.  Myologia,  tab.  5,  fig.  i. 

GoYEAU  in  the  Mercurc  de  France,  Dec.  1757,  p.  130. 
Stenonis  de  Mufculis  et  Glandulis,  p.  68.    Camper  in 
the  Memoires  prefentes  a  i'Jcad.  des  Sciences  des  Paris,  torn.  6y 
tab.  3,  fig.  I. 

^  Seba  Thefaur.  Rer.  Natural,  torn.  3,  tab.  34. 

Camper  in  the  German  tranflation  of  Monro's  Phyfiol.  of 
Fifties,  p.  165. 

LACErEDE  in  the  Mem.  de  I'lnflitut.  National,  torn.  2,  p.  372. 
'*  Le H MANN  and  ScH ELVER,  locis  cttatis. 

Hooxe's  M/Vro^rfl/>/6;fl  Refiaurata^  tab.  ZQ,  21. 
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mnny  diftlna  cornea:.  The  firfl  kind  Is  formed  in 
different  numbers  in  mofl  of  the  aptera,  as  alfo  in 
the  larvae  of  many  winged  infects.  When  thefe 
undergo  the  lafl  or  complete  metamorphofis,  and 
receive  their  wings,  they  gain  at  the  fame  time  the 
large  compound  eyes.  Several  genera  of  winged 
infedls,  and  aptera  (as  the  larger  fpecies  of  mono- 
culi  have  ftemmata  befides  their  compound 
eyes. 

,  §  295.  The  internal  flrudlure  has  hitherto 
been  invefligated  only  in  the  large  polyedrous 
eyes  Tlie  back  of  the  cornea  (which  is  the  part, 
divided  in  front  into  the  hexagonal  furfaces,  called 
in  French,  faceftes J  is  covered  with  a  dark  pigment. 
!{3ehind  this  are  numerous  white  bodies,  of  an  hexa- 
gonal prifmatic  fhape,  and  equal  in  number  to  that 
of  the  facettes  of  the  cornea.  A  fecond  coloured 
membrane  covers  thefe,  and  appears  to  receive  the 
expanfion  of  the  optic  nerve. 

§  297.    Further  invefligation  is,  however,  re- 


'*  Andre  in  the  P/jilof.  Tranf.  vol.72,  pt.  2j  of  the 
Monocuhts  Polyphemus. 

SwAMMEKDAM,  tab.  20,  has  reprefented  the  ftrudure 
of  the  eye  in  the  drone  or  male  bee. 

CuviER  in  the  Mem.  de  la  Soclete  d'Btft.  Nat.  de  Parts,  an. 
7,  p.  41,        3,  rhat  of  the  dragon-fly  (Bellula  grandis). 

*  quirc4 
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quired  in  order  to  fliew  how  thefe  eyes  enable  the 
infeft  to  fee  ;  and  to  determine  the  diftindlions  be- 
tween two  fuch  very  different  organs 

(F)  Vermes, 

5  298.  The  cuttlefifli  only,  of  this  whole  clafs', 
has  been  hitherto  fhewn  to  poffefs  true  eyes ;  the 
nature  of  which  cannot  be  difputed.  They  re- 
fembie  on  the  whole  thofe  of  red-blooded  animals, 
particularly  fifhes ;  they  are  at  lead  incomparably 
more  like  them  than  the  eyes  of  any  known  infeds  ; 
yet  they  are  diftinguifhed  by  feveral  extraordinary 
peculiarities  ^  The  front  of  the  eye-ball  is  covered 
with  loofe  membranes  inftead  of  a  cornea ;  the  iris 
is  compofed  of  a  firm  fubftance,  which  feems  like 
a  continuation  of  the  fclerotica  j  and  a  procefs  pro- 


*°  I  have  given,  on  a  former  occafion,  the  reafons,  whicli 
led  me  to  think  it  probable,  in  oppofition  to  the  general  opi- 
nionformerlymaintaiued;  that  thepolyedrouseyesareadapted 
for  dift^nt  objefts,  and  the  fimpleones  for  fuch  as  are  more 
near.  This  is  confirmed  by  pbferving,  that  butterflies, 
which,  in  their  perfeft  or  winged  ftate,  have  the  large  com- 
pound eyes,  have  only  the  myopic  organs  while  larvs. 

Yet  there  are  ftill  fome  doubts  refpefting  the  ufes  of  thefe 
two  kinds  of  eyes ;  for  fome  complete  animalia  fuhterranca^ 
as  the  gryllus gryllolalpa  have  both  kipds, 

'  Lehmann  and  Schelver, /of.  f/Vfl/, 

?  SwAUrilERDAlil,  tab.  52,  fig.  2« 
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jefts  from  the  upper  margin  of  the  pupil,  which 
gives  that  membrane  a  femilunar  form. 

The  corpus  ciliare  is  very  completely  formed. 

In  all  other  vermes  the  eyes  are  entirely  wanting, 
or  their  exiftence  is  very  doubtful.  Whether  the 
black  points,  at  the  extremities  of  what  are  called 
the  horns  of  the  common  fnail  %  are  organs  which 
really  poflfefs  the  power  of  vifion,  is  flill  proble- 
matical V 


Additional  Notes  i9  the  Twenty-firji  Chapter. 

•  (A)  Large  animals  have  fmall  eye-balls  in  pro- 
portion to  their  fize :  this  is  very  remarkably  the 
cafe  with  the  whales.  Thofe  which  are  much  un- 
der ground  have  the  globe  alfo  very  fmall ;  as  the 
mole  and  fhrew  :  in  the  former  of  thefe  inftances 
its  exiftence  has  been  altogether  denied  ;  and  it  is 
not  in  fad  larger  than  a  pin's  head. 

The  eyes  of  man  and  the  fimise  are  direfled  for- 
wards :  in  the  latter  animals  indeed  they  are  placed 
nearer  to  each  other  than  in  the  human  fubjedl. 
The  lemur  tarfius  has  them  more  clofely  approxi- 


3  Ibid.  tab.  4.  fig.  7,  8. 
♦  Lehmann,  p.  44- 

Slkvogt  in  Voigt's  Magazine,  vol.  6,  p.  466. 

mated 


ON  THE  EYE.  279 

mated  than  any  other  animal.  All  other  mammalia 
have  thefe  organs  feparated  by  a  confiderable  inter- 
val, and  direfled  laterally.  The  fame  circumftance 
obtains  in  birds  with  the  exception  of  the  owl,  who 
looks  ftraight  forwards.  They  are  placed  laterally 
in  all  reptiles:  Their  fituation  varies  much  in 
fiflies :  they  look  upwards  in  the  uranofcopus  : 
they  are  both  on  the  fame  fide  of  the  body  in  the 
pleuronecles :  but  in  general  their  direction  is  la- 
teral. 

The  form  of  the  globe  varies  according  to  the 
medium,  in  which  the  organ  is  to  be  exerted.  In 
man  and  the  mammalia,  it  deviates  very  little  from 
the  fpherical  figure.  In  fifties  it  is  flattened  on  its 
anterior  part ;  in  birds  it  is  remarkably  convex  in 
front,  the  cornea  being  fometiraes  abfolutely  hemi-. 
fpherical.  The  convexity  of  the  cryftalline  is  in  an 
inverfe  ratio  to  that  of  the  cornea.  Thus  in  fifties 
it  is  nearly  fpherical,  and  projefts  through  the  iris, 
fo  as  to  leave  little  or  no  room  for  aqueus  humor : 
the  cetacea,  and  thofe  quadrupeds  and  birds,  which 
are  much  under  water,  have  this  part  of  the  fame 
form.  The  aqueus  humor  being  of  the  fame  den- 
fity  with  the  medium  in  which  thefe  animals  are 
placed,  would  have  no  power  of  refracting  rays  of 
light,  which  come  through  that  medium  :  its  place 
is  fupplied  by  an  encreafed  fphericity  of  the  lens. 
In  birds  thefe  circumftances  are  reverfed  :  they  in- 
habit generally  a  fomewhat  elevated  region  of  the 

atmo- 
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atmofphere ;  and  the  rays,  which  pafs  through  this 
thin  medium  are  refraded  by  the  aqueus  humor, 
which  exifts  in  great  abundance,  Man  and  the 
mammaha,  which  live  on  the  furface  of  the  earth, 
hold  a  middle  place  between  thefe  two  extremes. 

(B)  The  tapetum  occupies  the  temporal  fide  of 
the  bottom  of  the  eye-ball ;  i.  c.  it  is  placed  exteri- 
orly to  the  entrance  of  the  optic  nerve.  It  exifts  in 
the  carnivorous  and  ruminating  animals  ;  in  the  fo- 
lipeda,  pachydermata,  and  cetacea.  In  the  dog, 
wolf,  and  badger,  it  is  of  a  pure  white,  bordered  by 
bloe. 

(C)  The  figure  of  the  pupil  is  tranfverfely  ob- 
long in  the  ruminating  animals,  and  the  horfe  :  it 
is  heart-ftiapcd  in  the  dolphin. 

(P)  The  cryftalline  is  fmaller  in  the  eye  of  man 
thzn  in  any  animal,  and  it  is  largeft  in  the  fifhes. 

The  following  numbers  give  the  proportions  of 
the  three  humours,  meafured  on  the  axis  of  the  eye, 
after  it  had  been  frozen, 

Aqueus  Humor.     Crj'ftalline.    Vitreus  Humor. 
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I'he  greater  convexity,  which  the  author  afcriboi 
to  the  feal  and  whales,  arifes  from  their  inhabiting 
the  water  ;  fo  that  they  require  an  organ  of  vifion 
like  that  of  fiflies. 

(E)  In  addition  to  the  ladrymal  gland,  feveral 
mamtnalia  have  another  body,  called  the  glandula 
Harden.  This  is  fituated  nearer  to  the  nofe,  and 
pours  out  a  thick  whitifh  fluid  near  the  third  eye- 
lid. It  joins  the  proper  lacrymal  gland  in  the  hare 
and  rabbit  j  but  is  diftinguiftied  by  its  whiter  colour. 
The  ruminantia,  carnivora,  and  pachydermata,  have 
it  like  wife. 

The  dufts  of  the  lacrymal  gland  admit  of  very 
eafy  demonftration  in  the  larger  quadrupeds,  where 
they  open  to  the  number  of  fixteen  or  more,  by 
orifices  that  will  admit  a  large  briflle. 

The  hare  and  rabbit  have,  inftead  of  pun£la  la- 
crymalia,  a  flit  opening  into  the  lacrymal  canal. 

The  cetacea  want  the  lacrymal  apparatus  entirely, 
as  their  eyes  are  preferved  in  a  moifl:  ftate  by  the 
element  in  which  they  live. 

The  mufcles  of  the  eye-ball  are  the  fame  in  num- 
ber in  the  fimias  as  in  man  :  but  other  mammalia 
poflTefs  an  additional  one,  termed  the  fuf^enforim 
oculi. 

This  mufcle  is  of  a  conical  form.  Its  origin, 
which  takes  place  from  the  margin  of  the  optic  fo- 
ramen, reprefents  the  apex  of  the  cone ;  and  its 

infertion 
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infertion  into  the  pofterior  half  of  the  fclerotica, 
conftitutes  the  bafis.  It  fills  up  therefore  the  inter- 
val left  between  the  four  redi,  and  furrounds  com- 
pletely the  optic  nerve.  In  feveralof  the  carnivora, 
and  the  cetacea,  it  is  divided  into  four  portions  ;  fo 
that  thefe  animals  may  be  faid  to  have  eight  flraight 
mufcles.  It  muft  enable  the  animals  which  polfefs 
it  to  draw  the  globe  back  into  the  orbit ;  and  hence 
it  has  fometimes  been  called  the  retractor  of  the 
eye. 

A  remarkable  peculiarity  occurs  in  the  conjunc- 
tiva of  the  zemni  ( mus  tjphlus ) .  It  is  covered 
with  hair  as  in  other  parts  of  the  body,  fo  that  the 
eye,  which  is,  indeed,  exceedingly  fmall,  feems  to 
be  completely  ufelefs,  A  fimilar  ftru£lure  is  alfo 
found  in  two  fiflies,  the  murena  cecilia,  and  myxine 
glutinofa  ('Gq/irobra7ichus  cacus,C\jYiEK).  Lemons 
cVAnat,  conip.  tom.  2,  p.  394. 

(F)  The  ciliary  procelTes  of  birds  are  not  very 
prominent :  they  confift  rather  of  ftrise,  than  of 
loofe  folds.  They  are  always  clofely  connefted  to 
the  cryftalline  capfule.  There  is  no  tapetum  in 
this  clafs. 

The  colour  of  the  iris  varies  in  the  different 
fpeeies  of  birds  ;  and  in  many  inftances  polTeiTes 
great  brilliancy.  It  has  a  power  of  voluntary  mo- 
tion in  the  parrot. 

The 
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The  retina  paffes  obliquely  through  the  fclerotica, 
iu  a  (heath  of  the  latter  membrane. 

(G)  Birds  poffefs  both  a  lacrymal  gland,  and 
glandula  Harderi.  The  latter  is  confiderably  the 
largeft  ;  and  is  ufually  placed  between  the  elevator 
and  adduftor  mufcles  of  the  globe.  It  furnifiies 
a  thick  yellow  fluid,  which  is  poured  from  a  fingle 
du£l,  opening  on  the  inner  furface  of  third  eye- 
lid. 

The  eye-lids  are  clofed  in  mofl:  birds  by  the  ele- 
vation of  the  inferior  palpebra,  which  is  the  largefi:. 
This  eye-lid  has  a  peculiar  depreflbr  mufcle  arifmg 
from  the  bottom  of  the  orbit.  The  owl,  and  the 
goatfucker  are  among  the  few  in  which  the  upper 
eye-lid  defcends. 

The  third  eye-lid,  or  memhrana  nid'itam  is  a  thin 
femitranfparent  fold  of  the  conjun£tiva ;  which, 
in  the  ftate  of  reft,  lies  in  the  inner  corner  of  the 
eye,  with  its  loofe  edge  nearly  vertical,  but  can 
be  drawn  out  fo  as  to  cover  the  whole  front  of  the 
globe.  By  this,  according  to  Cuvier,  the  eagle  is 
enabled  to  look  at  the  fun. 

It  is  capable  of  being  expanded  over  the  globe 
of  the  eye  by  the  combined  adlion  of  two  very  fm- 
gular  mufcles,  which  are  attached  towards  the 
back  of  the  fclerotica.  One  of  thefe,  which  is 
called  from  its  (hape  the  quadratus,  arifes  from  the 
upper  and  back  part  of  the  fclerotica  j  its  fibres 
*  defcend 
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defcend  in  a  parallel  courfe  towards  the  Optic  nerve^ 
and  terminate  in  a  femicircular  margin,  formed  by 
a  tendon  of  a  very  fingular  confl:ru6lion  :  for  it  has 
no  infertlon,  but  conftitutes  a  cylindrical  canal. 
The  fecond  mufcle,  which  is  called  the  pyrdmidalisy 
arifes  from  the  lower  and  back  part  of  the  fclerotica 
towards  the  nofe*  It  gives  rife  to  a  long  tendin- 
ous chord,  which  runs  through  the  canal  of  the 
quadratus,  as  in  a  pulley.  Having  thus  arrived  at 
the  exterior  part  of  the  eye- ball,  it  runs  in  a  cellular 
Iheath  of  the  fclerotica  along  the  under  part  of  the 
eye,  to  the  lower  portion  of  the  loofe  edge  of  the 
membrana  niditans,  in  which  it  is  inferted. 

By  the  united  action  of  thefe  two  mufcles,  the 
third  eye-lid  will  be  drawn  towards  the  outer  angle 
of  the  eye,  fo  as  to  cover  the  front  of  the  globe ; 
and  its  own  elafticity  will  reftore  it  to  its  former 
fituation. 

(H)  The  ciliary  procefles  are  hardly  percepti- 
ble in  the  turtle  ;  but  they  leave  an  elegant  inpref- 
fion  on  the  furface  of  the  virreous  humor.  They 
are  diftindl  and  long  in  the  crocodile.  The  blood- 
veffels  are  vifible  on  the  furface  of  the  iris; 
where  they  form  a  diftind  plexus  in  the  croco- 
dile. 

The  optic  nerve  forms  a  tubercle  within  th« 
fclerotica  ;  from  which  the  retina  commences. 
The  number,  &c.  of  the  eye-lids  varies  confider- 

ably 
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ably  in  this  clafs.  Serpents  have  none.  The  tur- 
tle and  crocrodile  have  three  like  thofe  of  birds. 
The  frog  and  toad  have  three ;  of  which  the  third 
is  much  the  largeft  and  moft  moveable. 

The  turtle  has  a  very  large  lobulated  lacrymal 
^land.    Serpents  have  nothing  of  this  kind. 

(I)  The  continuation  of  the  conjunctiva  over 
the  cornea  admits  of  being  demonftrated  in  the  eel. 
For  it  comes  off  fome  times  with  the  reft  of  the 
Ikin  of  the  head  in  ftripping  off  \\e  integuments 
of  this  animal. 


CO 
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CHAPTER  XXII. 

ON  THE  MUSCLES, 

§  299.  The  heart  and  other  mufcular  vifcera 
have  been  already  treated  of.  We  have  only  to 
fpeak  here  of  the  proper  mufcles,  which  are  def- 
tined  to  the  performance  of  the  voluntary  motions. 
As  the  details  of  myology  do  not  come  within  the 
plan  of  this  work,  the  prefent  chapter  will  include 
only  a  few  remarks  on  the  peculiarities  in  the  muf- 
cular ftrufture  of  the  different  claffes,  and  of  forae 
particularly  remarkable  fpecies'. 

(A)  Mammalia. 

§  300.  The  degree  of  refemblance  between  the 
mufcles  of  the  mammalia%  and  thofe  of  the  human . 

fubjed, , 


'  It  can  be  hardly  neoeflary  for  me  to  ftate  that  the  ift. 
vol.  of  Cu  VIE r's  excellent  work  contains  by  far  the  mod: 
complete  account,  that  we  hitherto  poflefs,  of  comparative : 
myology  in  general :  and  that  numerous  remarks  on  the  • 
fubjed  may  be  found  in  Borelli  de  Molu  Anmalium,  and  in; 
Bakthez  Nouvelle  Mechatiique  des  Mouvements  de  V  Hemme  et'. 
des  yintmaux.  CarcalTone,  1798,  4to. 

'  We  have  excellent  accounts  of  the  myology  of  particular- 
fpecies  of  this  clafs :  as  for  inftance,  of  the  chimpanfc  (Jimlai 
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fubjea,  may  be  inferred,  in  any  particular  inftance, 
by  comparing  the  Ikeleton  of  the  animal  with  that 
of  man.  The  fimilarity  is  greateft,  on  the  whole,  in 
the  quadrumana.  Yet  thefe  are  diftinguiflied  by 
the  fmallnefs  of  their  buttock  and  calf  of  the  leg  ; 
the  ftrength  and  convexity  of  which  parts  conftitute 
peculiar  beauties  in  the  human  form^  (See  note 
(A)  at  the  end  of  the  chapter.) 

§  301.  •  Of  the  mufcles  which  do  not  exift  in 
man,  nor  as  far  as  we  hitherto  know,  in  the  quadru- 
mana ;  but  which  on  the  contrary  are  found  at  leaft 
in  the  greateft  number  of  quadrupeds'*;  the  cuta- 
neous expanfion  of  the  trunk  (panniculiis  carnofiu, 
expanfto  carnea,  mufculus  fiibcutaneus J,  and  the  fuf- 


troglodytes)  by  Tyson  :  -of  the  dog,  by  Dou<3iAs,  in  his  Spe- 
cimen Myographia  comparata  ;  and  by  Garengeot,  in  the 
Myotomie Humalne  et  Can'iue.  Paris,  1724,  8vo:  of  the  horfej  by 
Stubbs,  in  his  unrivalled  "  Anatomy  of  the  Horfe^'  :  of  the 
cow,  by  ViTET  Medecine  V^etertna'ire,  vol.  i. 

^  Aristotle  de  Parlibus  Ammalium,  4,  10. 

■*  It  does  not  exifl:  in  the  pig  ;  but  is  of  extraordinary 
ftrength  in  fuch  animals,  as  have  the  power  of  roUing  them- 
felves  up  ;  as  the  tatu,  (armadillo)  manis,  porcupine,  hedge- 
hog, &c.  See  the  excellent  monograph  of  Himly,  on  the 
rolling  up  of  the  hedgehog.    Brunfwick,  1801,  410. 

The  tendinous  fibres  of  this  cutaneous  expanfion  may  be 
fplit  into  threads  of  a  hundred  feet  or  more  in  length  in  the 
cetacea  ;  and  the  inhabitants  of  the  Aleutian  iflands  pre- 
pare in  this  way  a  very  delicate  kind  of  thread. 

c  c  2  periforius 
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penforius  oculi^  deferve  particular  mention.  (For 
the  particular  defcription  of  the  latter  mufcle,  fee 
the  chapter  on  the  eye.) 

§  302.  Among  fuch,  on  the  contrary,  as  are 
found  only  in  particular  genera  and  fpecies,  the 
moft  remarkable  are  the  extremely  numerous 
mufcles  of  the  prehenfile  tails  of  fome  cercopitheci 
(fapajous,  belonging  to  thejimia  of  Linnaeus),  and 
other  South  American  and  Auftralafian  mam- 
malia* ;  thofe  which  we  have  already  defcribed  in 
the  trunk  of  the  elephant^ ;  and  that  which  belongs 
to  the  epiglottis  of  feveral  mammalia  ( cerato-epglat" 
tidaus )  % 

S  303.  Other  mufcles,  which  are  common  to 
moft  orders  of  the  clafs,  are  diftinguiflied  in  fome 


^  ZiNN  in  Comment.  Soc.  Reg.  Sclent.  Getting,  torn,  i,  p.  48. 

*  Mery  reckoned  no  lefs  than  280  mufcles  in  the  prehenfile 
tall  of  a  cercopithecus.  Du  Hamel,  HiJ}.  Acad.  Reg.  Scient. 
p.  276. 

">  See  the  interefting  obfervations  of  Cuvier  on  the  orga- 
nization of  the  elephant's  trunk,  in  the  feventh  part  of  the 
Menagerie  du  Mufeum  National.  He  defigus  to  explain  the 
■Jwonderful  ftrudure  of  this  completely  unique  organ,  in  a  fe- 
parate  work,  with  twelve  plates.  Some  remarks  on  the 
fubjeft  may  be  found  in  the  valuable  Defcription  Anatomique 
d'un  Elephant  male, par  P.  Camp  er,  pul>liee  par  /on  Fits,  A.  G. 
Camper,  Paris,  1802,  folio. 

*  J.  G.  RuNGE  ds  Face  ejufque  Or^anis,  Lugd.  Bat.  17531 

fpecie^ 
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fpecies  by  remarkable  ftrength,  which  adapts  them 
for  peculiar  kinds  of  motion.  This  is  the  cafe  with 
the  gluteus  medius '  of  the  horfe  ;  which,  in  connec- 
tion with  fome  others,  particularly  the  gemellus 
enables  the  animal  to  kick  out  backwards  with  fuch 
aftonilhing  force ;  with  the  immenfely  ftrong  flexor* 
of  the  beaver's  tail,  &c.    (See  note  (B). 

(B)  Birds. 

§  304.  The  mufcles  in  this  clafs  are  diftm- 
guiflied  by  poffefling  a  comparatively  weak  irri- 
table power,  which  is  foon  loft  after  death  ;  and  by 
their  tendons  becoming  oflified,  as  the  animal  grows 
old,  particularly  in  the  extremities,  but  fometimes 
alfo  in  the  trunk.  I  have  obferved  this  to  a  very 
remarkable  degree,  in  the  crane 

§  305.  The  moft  remarkable  circumftances  in 
the  myology  of  this  clafs  "  have  been  incidentally 

men- 


'  Stubbs  Mufcksy  tab.  2,  q,  q,  r,  s,  c  ;  and  tab.  3,  a,  b,c,  d- 
"  Ibid.  tab.  3,  60—64. 

"  This  appearance  led  fe\'eral  phyfiologifts  of  th?  17th 
century  to  the  erroneous  conclufion,  that  the  bones  in  gene- 
ral, at  leaft  for  the  moft  part,  are  formed  from  tendons.  See 
Stenosis  de  Mufcults  et  Glandulis,  p.  26.  Casp.  Bartholin 
Specimen  Hijior'i*  Anatomice  Partium  Corporis  Humani,  p.  185. 

"  On  the  myology  of  birds  the  reader  may  confult  Ste- 

NON15 
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mentioned  in  previous  parts  of  the  work.  For  in- 
ftance,  mufcles  whicli  are  peculiar  to  birds  ;  a» 
thofe  of  the  membrana  niflitans  *  ;  or  fuch  as  are 
deficient,  as  the  diaphragm  ;  or  diftinguiftied  by 
their  remarkable  fize  and  peculiar  form,  as  the  pec- 
toral mufcles  \. 


(C)  Amphibia. 

§  306.  The  two  chief  divifions  of  this  clafs  are 
diftinguifhed  from  each  other  by  a  remarkable  dif- 
ference in  their  mufcular  ftrudure,  which  arifes 
from  a  correfponding  diverfity  in  the  flieleton.  In 
the  reptiles,  for  inftance,  and  particularly  in  the 
turtles  and  frogs,  where  the  trunk  of  the  (keleton 
poffeffes  but  little  mobility,  the  mufcles  are  very  few 
in  number.    Not  only  the  diaphragm,  but  alfo  the 


NONis  In  the  Ja.Havnkns,  1673,  p.  6 ;  and  Valent.ni 
Jmph'uheat.  Zoolom.  pt  2,.p.  8. 

Alfo  Vicq^d'Azyr  in  the  Mem.  de  I' Acad,  des  Sciences  de 
Paris,  1772.     MerREm's  Miscellaneous  Trads  In  Natural  Hif- 

tory,  p.  144. 

And  Wiedemann's  Archives,  vol.  z,  p.  6S. 

•  Thefe  mufcles  are  defcrLbed  in  the  chapter,  which  treats 

on  the  eye.  ^  ,  ^       r^  c 

-  +  For  a  more  particular  defcription  of  thefe  mufcles,  fee 
liote  (C)  at  the  end  of  the  chapter  :  and  for  the  mechanifm 
by  which  birds  are  fiipported  in  roofting,  note  (D). 
uy  wmcij  ,    '      f  *k;c  -inimal  fee  Wiepkmann's 

For  the  myology  ot  this  animai  icc 

ArcKms,  vol.  J,  pt.  3,  p-  7«-  mufcles 
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iTiufcles  of  the  abdomen  and  chefl:  are  wanting  in 
the  crenus  teftudo.  The  other  mufcles  are,  however, 

o 

of  vaft  ftrength  in  this  genus.  In  the  ferpents  on 
the  contrary,  they  are  more  uniform  and  thin  ;  and 
more  numerous  beyond  all  comparifon,  in  confe- 
quence  of  the  vaft  number  of  vertebras  and  ribs, 
and  the  want  of  all  external  organs  of  motion. 

(D)  Fishes* 

§  307.  The  mufcles  of  this  clafs  are  diftin- 
guiflied  from  thofe  of  animals  which  breathe  by 
means  of  lungs,  not  only  by  receiving  a  fmaller  fup- 
ply  of  blood,  and  confequently  being  of  a  paler 
colour  ;  but  alfo  by  their  difpofition  in  layers,  and 
by  the  uniformity  of  their  fubftance,  which  in 
general  is  deftltute  of  tendinous  fibres.  This  ftruc- 
ture,  together  with  the  number  and  bulk  of  their 
mufcles,  is  well  calculated  to  fupport  that  great  ex- 
penditure of  ftrength  and  exertion,  which  is  a 
neceflary  confequence  of  the  peculiar  abode,  and 
whole  economy  of  thefe  animals 


LacepedEj  Hijl.  Naturelle  dcs  Pot/fons,  torn,  r,  Dtfcourst 
p.  47. 

"  KiELMEYER  CM  the  Relation  of  the  Organic  Powers  to  each 
*ther,Y>.  22,  Svo,  1793,  Stucgard. 

'*  Dr.  Blank's  LeSure  on  Mufcular  Motion,  p.  54. 

C  C  4  (E)  In- 
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(E)  Insects. 

§  308.  The  obfervations  which  have  jufl  been 
made  concerning  the  uniformity,  number,  and 
ftrength  of  the  mufcles  of  fiflies,  will  hold  equally 
good,  on  the  whole,  of  infeds  ;  but  under  other 
modifications,  and  generally  in  a  more  ftriking  de- 
gree '\  In  the  few,  which  have  been  hitherto 
inveftigated  with  a  view  to  this  fubjeft,  fome  dif- 
ferences have  been  obferved.  The  immenfely 
ftrong  mufcles  of  the  claw  in  the  crab  and  lobfter  '% 
bear  confiderable  analogy  to  thofe  in  fome  organs 
of  red-blooded  animals :  while  the  mufcles  of  other 
infedls,  as  may  be  feen  in  the  larvas,  are  diftinguiflied 
by  a  peculiar  bluifh  white  colour,  and  flattened 
form.  Their  great  number  concurs  alfo  with  thefe 
charaders  in  diftinguifhing  them  from  thofe  of  the 
former  clalTes.  Lyonet reckoned  4061  in  the 
larva  of  the  cofTus^":  and  2186  of  thefe  belong  to 
the  alimentary  canal. 


KlELMEYER,  loCO  c'ttOtO. 

"  St  EN  ON  IS  Specimen  Eletnentorum  MyoIogU,  p.  55- 
Perrault  Efais  de  Phifiqne,  torn  3,  tab.  4,  fig.  3. 
'9  Tab.  6,  7,  »,  15,  16,  17  ;  and  tab.  5,  fig.  7,  8. 
^  This  number  includes  about  ten  times  as  many  as  bcr 
long  to  the  human  body. 

(F)  V£R. 
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(F)  Vermes. 

5  309.  The  arrangement  of  the  mufcular  fyf- 
tem  of  the  mollufca'  has  confiderable  analogy,  on 
the  whole,  to  that  of  the  larvse  of  ihfeds.  Thofe 
which  inhabit  fhells,have,  moreover,  peculiar  mufcles 
connecting  them  to  their  teftaceous  covering,  and 
enabling  them  to  move  it.  Thus  the  fnaii  has  large 
mufcular  fafciculi  running  along  the  abdomen,  at- 
taching it  to  the  upper  turn  of  the  fheil,and  enabling 
the  animal  to  withdraw  itfelf  into  the  cavity.  The 
bivalves  have  powerful  addudlor  mufcles  to  clofe 
their  fhells  In  feveral  of  the  mollufca  nuda  there 
is  a  confiderable  apparatus  of  cutaneous  fibres,  by 
which  a  very  remarkable  fhortening  of  the  body 
can  be  produced.  A  fimilar  and  very  aftonifhing 
contractile  power  refides  in  the  gelatinous  paren- 
chyma of  the  zoophytes,  and  animals  which  inha- 
bit corals ;  in  whofe  ftrudture  nothing  like  mufcular 
fibres  can  be  diftinguiflied. 


*  See  an  account  of  the  mufcles  of  the  Aphrodite  aculeata, 
inF  ALL  as' s  Mi/cel/anea  Zoologica,  tab.  7,  fig.  13. 

Of  the  Tritonia,  Jplyfta,  &c.  by  Cuvier,  in  the  AtinaUs du 
Mufeum  National  d'  Hift.  Nat.  torn,  i  and  2. 

Of  thefnail  (helix pomatia)  by  Swammerdam,  tab.  6,  fig.2, 
of  numerous  bivalves  and  multivulves  in  feveral  figures  of 
Pon's  work. 

'  Hu;«T£R  on  the  Blood,  p.  in.  Pon,  vol.  i,  Introdualon, 
p.  59. 
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Additional  Notes  to  the  Twenty-feco7id  Chapter, 

(A)  The  differences  which  we  dlfcern  in  the 
mufcles  of  the  lower  extremity  between  man  and 
the  other  mammalia,  arife  out  of  that  characleriftic 
feature,  which  fo  ftrikingly  diflinguifhes  man  from 
all  other  animals :  viz.  his  ereft  ftature.  The  moft 
minute  inveftigation  of  this  fubjecl  will  (hew  us 
that  the  eredl  pofition  belongs  to  man  only  ;  and 
thereby  confirms  the  elegant  obfervation  of  the 
Roman  poet : 

Pronaque  cum  fpeftent  anlmalla  cetera  terrain, 
Os  homini  fublime  dedit;  ccelumque  tueri 
Juffit ;  et  eredlos  ad  fidera  toUere  vultus. 

In  order  to  enable  any  animal  to  preferve  the 
ere£t  pofition,  the  following  conditions  are  required. 
Firft,  That  the  parts  of  the  body  fhould  be  fo  dif- 
pofed,  as  to  admit  of  being  maintained  with  eafe  in 
a  date  of  equilibrium  ;  2dly,  That  the  mufcles 
Ihould  have  fuf5cient  power  'to  correft  the  devia- 
tions from  this  flate ;  3dly,  That  the  centre  of 
gravity  of  the  whole  body  fliould  fall  within  the 
fpace  occupied  by  the  feet ;  and  laftly.  That  the 
feet  themfelves  fhould  have  a  broad  furface  refting 
firmly  on  the  ground,  and  fliould  admit  of  being 
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in  a  manner  fixed  to  the  earth.  All  thefe  clrcum- 
ftances  are  united  in  the  neceffary  degree  in  maa 
only. 

The  broader  the  furface  included  by  the  feet,  the 
more  fecurely  will  the  line  of  gravity  reft  withia 
that  furface.  The  feet  of  man  are  much  broader 
than  thofe  of  any  animal,  and  admit  of  being  fepa- 
rated  more  widely  from  each  other.  The  fource$ 
of  the  latter  prerogative  refide  in  the  fuperior 
breadth  of  the  human  pelvis,  and  in  the  length  and 
obhquity  of  the  neck  of  the  femur,  which  by 
throwing  the  body  of  the  bone  outwards,  difengage 
it  from  the  hip-joint. 

The  whole  tarfus,  raetatarfus,  and  toes,  reft  on 
the  ground  in  the  human  fuhjeft,  but  not  in  other 
animals.  The  fimias,  and  the  bear,  have  the  end 
of  the  OS  calcis  raifed  from  the  furface  ;  while  on 
the  contrary  it  projecls  in  man,  and  its  prominent 
portion  has  a  moft  important  (hare  in  fupporting 
the  back  of  the  foot.  The  exterior  margin  of  ths 
foot  refts  chiefly  on  the  ground  in  the  fimiae  ; 
which  circumftance  leaves  them  a  freer  ufe  of  their 
thumb  and  long  toes  in  feizing  the  branches  of 
trees,  &c. ;  and  renders  the  organ  fo  much  the  lefs 
adapted  to  fupport  the  body  on  level  ground. 

The  plantaris  mufcle,  inftead  of  terminating  in. 
the  OS  calcis,  expands  into  the  plantar  fafcia  in  the 
CmiK  ;  and  in  other  quadrupeds  it  holds  the  place 
of  the  Jlexor  brevis  or  perforatus  digitorum  pedis, 

palling 


39^  ADDITIONS  TO  CHAPTER  XXII. 

paffing  over  the  os  calcis  in  fuch  a  direaion  that  its 
tendon  would  be  comprefled,  and  its  aftion  im- 
peded  if  the  heel  refted  on  the  ground. 

The  extenfors  of  the  ancle  joint,  and  chiefly  thofe, 
which  from  the  calf  of  the  leg,  are  Very  fmall  in  the 
mammalia,  even  in  the  genus  fimia.  The  peculiar 
mode  of  progrcfTion  of  the  human  fubjecl  fuffici- 
ently  accounts  for  their  vaftly  fuperior  magnitude 
in  man.  By  elevating  the  os  calcis  they  raife  the 
whole  body  in  the  ad  of  progreflion  ;  and,  by  ex- 
tending the  leg  on  the  foot,  they  counteract  that 
tendency,  which  the  weight  of  the  body  has  to  bend 
the  leg  in  (landing. 

The  thigh  is  placed  in  the  fame  line  with  the 
trunk  in  man  j  it  always  forms  an  angle  with  the 
fpine  in  animals  ;  and  this  is  often  even  an  acute 
one.  The  extenfors  of  the  knee  are  much  ftronger 
in  the  human  fubje£l  than  in  other  mammalia,  as 
their  double  effed  of  extending  the  leg  on  the 
thigh,  and  of  bringing  the  thigh  forwards  on  the 
leg  forms  a  very  elTential  part  in  the  human  mode 
of  progreflion. 

The  flexors  of  the  knee  are,  on  the  contrary, 
ftronger  in  animals  ;  and  are  inferted  fo  much  lower 
down  in  the  tibia  (even  in  the  fimia:),  than  in  the 
human  fubjeft,  that  the  fupport  of  the  body  on  the 
hind  legs  muft  be  very  infecure  ;  as  the  thigh  and 
leg  form  an  angle,  inftead  of  continuing  in  a  flraight 
line. 

0  Tha 
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The  gluteus  maximus,  which  is  the  largefl:  mufcle 
of  the  human  body,  h  fo  fmall  and  infignificant  in 
animals,  that  it  may  ahnoft  be  faid  not  to  exifl:. 
This  mufcle,  which  forms  the  great  bulk  of  the  hu- 
man buttock,  extends  the  pelvis  on  the  thighs  in 
ftanding ;  and,  affifted  by  the  other  two  glutei, 
maintains  that  part  in  a  ftate  of  equilibrium  on  the 
lower  extremity,  which  refts  on  the  ground,  while 
the  other  is  carried  forwards,  in  progreffion.  The 
true  office  of  thefe  important  mufcles  does  not 
therefore  confifl:,  as  it  is  ufually  reprefented,  in  the 
common  anatomical  works,  in  moving  the  thigh  on 
the  pelvis,  but  in  that  of  fixing  the  pelvis  on  the 
thighs,  and  of  maintaining  it  in  the  ereft  pofition. 

Such  then  are  the  fupports,  by  which  the  trunk 
of  the  human  body  is  firmly  maintained  in  the  erecl 
pofition.  The  properties  of  the  trunk,  which  con- 
tribute to  the  fame  end,  do  not  fo  immediately  be- 
long to  the  prefent  part  of  the  work  ;  but  may  be 
nightly  mentioned  to  complete  the  view  of  the  fub- 
jeft.  The  breadth  of  the  human  pelvis  affords  a 
firm  bafis  on  which  all  the  fuperior  parts  reft 
fecurely ;  the  fame  part  is  fo  narrow  in  other 
animals,  that  the  trunk  reprefents  an  inverted  pyra- 
mid •,  and  there  muft  confequeiuly  be  great  diffi-* 
culty  in  maintaining  it  in  a  ftate  of  equilibrium,  if  it 
were  poffible  for  the  animal  to  affume  the  ered  po- 
fjtion.    In  thofe  inftances,  where  the  pelvis  is 

broader. 
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broader,  the  other  conditions  of  the  upright  (lafurc 
are  abfent :  the  bear,  however,  forms  an  exception 
to  this  obfervation,  and  confequ'  ntly  admits  of  being 
taught  to  ftand  and  walk  erecl,ahhough  the  pofture 
is  manifeftly  inconvenient  and  irkfome  to  the  animal. 

The  perpendicular  pofition  of  the  vertebral  co- 
lumn under  the  centre  of  the  bafis  cranii,  and  the 
direction  of  the  eyes  and  mouth  forwards  would  be 
as  inconvenient  to  man,  if  he  went  on  all-fours ;  as 
they  are  well  adapted  to  his  eredt  ftature.  In  the 
former  cafe  he  would  not  be  able  to  look  before 
him  ;  and  the  great  weight  of  the  head,  with  the 
comparative  weaknefs  of  the  extenfor  mufcles,  and 
the  want  of  hgamentum  nuchse  would  render  the 
elevation  of  that  organ  almolt  impoffible. 

When  quadrupeds  endeavour  to  fupport  them- 
felves  on  the  hind  extremities,  as,  for  inftance,  for 
the  purpofe  of  feizing  any  objects  with  the  fore-feet, 
they  rather  fit  down  than  aflume  the  ereft  pofition. 
For  they  refl  on  the  thighs  as  well  as  on  the  feet, 
and  this  can  only  be  done  where  the  fore-part  of 
the  body  is  fmall,  as  in  the  fimise,  the  fquirrel,  &c. : 
in  other  cafes,  the  animal  is  obliged  alfo  to  fupport 
itfelf  by  the  fore-feet,  as  in  the  dog,  cat,  &c.  The 
large  and  ftrong  tail  in  fome  inlhnces  forms  as  it 
were  a  third  foot,  and  thereby  increafes  the  furface 
for  fupporting  the  body;  as  in  the  kanguroo  and  the 
jerboa. 

Various 
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Various  gradations  may  be  obferved  in  the  mam- 
malia, conneding  man  to  thofe  animals  which  are 
ftriflly  quadrupeds.  The  fi  which  are  by  no 
means  calculated  for  the  ereft  pofition,  are  not,  on 
the  other  hand,  deftined  like  the  proper  quadrupeds 
to  go  on  all-fours.  They  live  in  trees,  where  their 
front  and  hind  extremities  are  both  employed  in 
climbing,  &c. 

The  true  quadrupeds  have  the  front  of  the  trunk 
fupported  by  the  anterior  extremities,  which  are 
confequently  much  larger  and  ftronger  than  in  man ; 
as  the  hind-feet  of  the  fame  animals  yield  in  thefe 
refpeds  to  tho(e  of  the  human  fubjed.  The  cheft 
is  in  a  manner  fufpended  between  the  fcapulse,  and 
the  ferrati  magni  mufcles  which  fupport  it  in  this 
pofition  are  confequently  of  great  bulk  and  ftrength. 
When  viewed  together  they  reprefent  a  kind  of  girth 
furrounding  the  chefl. 

(B)  The  pedoralis  major^  latijfimus  dorft,  and 
teres  major,  are  of  vafl:  fize  in  the  mole  j  and  enable 
the  animal  to  dig  its  way  under  ground,  and  to 
throw  up  the  earth. 

(C)  Birds  poflefs  three  peroral  mufcles,  arifing 
chiefly  from  their  enormous  fternum,  and  adlingon 
the  head  of  the  humerus.  The  fir  ft,  or  great  pe6loral^ 
Vveighs,  of  itfelf,  more  than  all  the  other  mufcles  of 

the 
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the  bird  together.    The  keel  of  the  fternum,  the 
fork,  and  the  lafl:  ribs,  give  origin  to  it ;  and  it  is 
inferted  in  a  rough  projefling  line  of  the  humerus. 
By  depreffing  that  bone,  it  produces  the  ftrong  and 
violent  motions  of 'the  wing,  which  carry  the  body 
forwards  in  flying.    The  viiddle  pecioral  lies  under 
this  i  and  fends  its  tendon  over  the  jundion  of  the 
fork,  with  the  clavicle  and  fcapula,  as  in  a  pulley,  to 
be  inferted  in  the  upper  part  of  the  humerus ;  which 
bone  it  elevates.    By  this  contrivance  of  the  pulley, 
the  elevator  of  the  wing  is  placed  at  the  under  furface 
of  the  body.     The  third,  or  lejfer  peroral  mufcle, 
has  the  fame  effect  with  the  great  pedoral,  in  de- 
prefling  the  wing. 

(D)  One  of  the  flexor  tendons  of  the  toes  of 
birds,  (produced  from  a  mufcle  which  comes  from 
the  pubis)  runs  in  front  of  the  knee  ;  and  all  thefe 
tendons  go  behind  the  heel :  hence  the  flexion  of 
the  knee  and  heel  produces  mechanically  a  bent 
ftate  of  the  toes,  which  may  be  feen  in  the  dead 
bird  ;  and  it  is  by  means  of  this  ftrufture  that  the 
bird  is  fupported,  when  roofl:ing,  without  any  muf- 
cular  action. 

"  This  circumftance  of  the  flexion  of  the  toes 
accompanying  that  of  the  other  joints  of  the  lower 
extremity  of  birds,  was  long  ago  obferved  by  Bo- 
RELLi,  and  attributed  by  him  to  the  connexion, 
which  the  flexors  of  the  toes  have  with  the  upper 

parts 
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parts  of  the  limb,  by  which  they  are  mechanically 
ftretched,  when  the  knee  is  bent.  This  explanation 
has  been  controverted  by  Vicq_  d'Azyr,  and 
others,  who  have  referred  the  efFe£t  to  the  irritabi- 
lity of  the  mufcles.  The  opinion  of  Borelli  appears, 
notwithflanding,  to  be  well  founded ;  for  not  only 
the  tendon  of  the  acceflbry  flexor  pafling  round  the 
knee,  but  the  courfe  of  the  flexor  tendons  over  the 
heel,  and  along  the  metatarfus,  muft  neceflfarily 
caufe  the  contraftion  of  the  toes,  when  either  of  thefe 
joints  is  bent ;  and  if  the  phenomenon  was  not  pro- 
duced on  mechanic  principles,  it  would  be  impoflible 
for  birds  to  exhibit  it  during  fleep,  which  they  do, 
or  to  prove  the  efFe6t  on  the  limb  of  a  dead  bird, 
than  which  nothing  is  more  eafy.  The  utility  of 
this  contrivance  is  great  in  all  birds,  but  particularly 
fo  in  the  rapacious  tribe,  which  by  this  means  grafp 
their  prey  in  the  very  a6l  of  pouncing  on  it ;  and  it 
is  ftill  more  neceflfary  to  thofe  birds  which  perch  or 
rooft  during  their  fleep,  as  they  could  not  otherwife 
preferve  their  pofition,  when  all  their  voluntary 
powers  are  fufpended.** 

Rees's  Cyclopedia,  art.  Birds. 
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CHAPTER  XXIII.* 

ON  THE  MALE  ORGANS  Of  GENERATION. 

^■310.  In  confidering  the  comparative  anatomy 
of  the  fexual  fundions,  we  muft  confine  ourfelves 
to  thofe  animals,  which  poflefs  male  organs  deftined 
for  the  purpofe  of  impregnation,  and  female  parts 
for  that  of  conception. 

To  the  former  belong  chiefly  the  tefles,  vefi- 
culae  feminales,  proftate  and  penis.  Yet  the  three 
laft  mentioned  parts,  and  particularly  the  veficulas 
and  proftate  are  by  no  means  eonftantly  found 
even  in  red-blooded  animals. 

§  311.  The  teftes,  and  fometimes  the  veficulas 
feminales  and  proftate  vary  moft  remarkably  in 
their  magnitude  in  fuch  animals,  as  have  a  regular 
rutting  feafon.  They  are  very  diminutive  at  other 
periods  of  the  year ;  but  fwell  at  that  particular 
time  to  a  comparatively  vaft  magnitude.  This 
change  is  particularly  obfervable  in  the  teftes  of  the 
mole,  fparrow,  and  frog 

§  312. 


*  For  a  general  account  of  this  fubjeft,  fee  note  (A)  at 
the  end  of  the  chapter. 
t.  In  animals,  which  have  loft  the  teftes  by  the  operation 
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§  312.  It  is  neceffary  to  mention  here,  in  a 
curfory  and  general  manner,  the  peculiar  organs 
pofleiTed  by  the^males  of  fome  fpecies,  for  the  pur- 
pofe  of  holding  the  female  during  the  a61:  of  copu- 
latiori.  Of  this  kind  are,  the  fpur  on  the  hind- feet 
of  the  male  ornithorhynchus ;  the  rough  black 
tubercle  formed  in  the  fpring  feafon  on  the  thumb 
of  the  common  frog ;  the  two  members,  formed  of 
bones  articulated  to  each  other,  near  the  genitals 
of  the  male  torpedo  and  other  cartilaginous  fiflies ' ; 
the  forceps  on  the  abdomen  of  the  male  dragon- 
fly, &c. 

(A)  Mammalia. 

§  3 13.  A fcrottwi,  or.bigjin  which  the  teftes  hang 
on  the  outfide  of  the  abdominal  cavity  exifts  only 
in  the  mammalia ;  but  is  not  by  any  means 
common  to  all  the  genera.  It  is  not  found,  and 
that  for  very  obvious  reafons,  in  the  aquatic  animals 
of  this  clafs  ;  nor  in  the  perfect  fubterranea  (thofc 


of  caftration,  a  fimilar  circumftance  may  be  obferved in fome 
of  the  renraining  organs  ;  as  in  the  veficuls  feminales  of  th? 
gelding.    Bourgelat,  ^/m^wx  de  I' Art  Veterina'tre .  Paris, 

1769,  8vo.  p.359- 

*  Ray,  Klein,  Battarra  and  others,  confidered  thcfe 
parts  as  real  organs  of  generation  :  and  the  fame  miflake 
was  committed  by  Men 2  and  Kruger  concerning  the  tu- 
bercles on  the  thumb  of  the  frog. 

which 
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which  live  under  ground),  as  the  mole  ;  nor  in 
fuch  as  roll  themfelves  up  on  the,  approach  of 
danger,  as  the  hedgehog.  Thefe  which  may  be 
called  true  tejliconda  (i.  e.  animals  having  their 
tefles  concealed)  muft  be  diflinguiflied  from  fuch, 
as  have  the  power  of  withdrawing  thefe  glands 
from  the  abdomen,  and  retrafling  them  into  the 
cavity  according  to  circumftances  j  as  the  hamfter  ^ 
C marmota  cricetus J  and  Canadian  mufk-rat  *  (mi/s 
zibet  hi  cus  J. 

In  thofe  tejliconda,  which  have  the  penis  much 
concealed  by  the  integuments  in  its  unerected 
ftate,  as  the  hare,  rabbit,  elephant,  &c.  it  is  difficult 
fome  times  to  diftinguilh  the  fexes  on  the  firft  view, 
particularly  at  an  early  age.  (For  further  particu- 
lars refpe6ting  the  pofition  of  the  teftes,  &c.  fee 
note  (B)  at  the  end  of  the  chapter.) 

§  314,  In  feveral  quadrupeds,  as  the  dog, 
horfe,  ram  and  others,  there  is  a  body,  compofcd 
of  condenfed  cellular  fubflance,  lying  according  to 
the  axis  of  the  tefticle  near  the  epididymis,  and 
known  by  the  name  of  corpus  Higlmori.  This  is 
not  a  canal,  nor  does  it  poflefs  that  artificial  flruc- 
ture  which  has  been  been  defcribed  and  delineated 


*  SULZER,  p.  38,  67. 

*  Sarrazin  in  the  Mm.  de  I'Jcad.  des  Sciences  de  Paris- 
1725. 

D  D  4  by 
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by  feveral  anatomifts  of  the  feventeenth  century » 
(Sec  note  (C). 

§  315.  Mofl:  fpecies  of  mammalia,  and,  with 
the  exception  of  the  cetacea  *,  fome  out  of  every 
other  order  in  the  clafs,  poffefs  veficula  feminales. 
They  fwell  to  a  vaft  fize  in  the  rutting  feafon  in 
many  animals,  as  fome  of  the  fimiac,  and  mod  par- 
ticularly in  the  hedgehog  \ 

Among  the  fpecies,  in  which  thefe  parts  do  not 
exift,  are  the  dog  and  cat-kind,  the  bears,  the 
opofTums,  fea-otter,  feals,  and  ornithorhynchus, 
(For  further  particulars  on  this  fubjedt,  fee  note 
(D). 


*  De  Graaf  de  V'tror.  Or  gams  Generate  infervknt.  tab.  3, 
fig.  4,  in  the  dog. 

See  alfo  the  excellent  delineations  by  A.  Mon  ro,  junior, 
de  Tefliluj,  Edinb.  1755,  8vo.  tab.  4,  fig.  5,  in  the  dog  ; 
fig.  8,  in  the  horie  ;  tab  3,  fig.  5,  in  the  pig,  &c. 

*  Mr.  Hunter,  at  lead  exprefsly  aflerts,  that  thefe  parts 
are  not  found  in  the  cetacea  ( Ph'ilof.  Tranf.  vol.  77,  p.  442). 
I  am,  indeed,  aware  of  the  common  opinion,  which  fuppofcs 
the  fii'ft.  difcovery  of  thefe  important  parts  to  have  been 
made  in  the  dolphin,  by  that  excellent  i^ootomift  Rondelet, 
to  whofe  labours  the  fcience  is  fo  much  indebted.  But  the 
paffage  quoted  for  this  purpofe  from  his  claffical  work  de 
Pifctbus  Marinisf  p.  461,  feems  to  me  to  be  quite  as  inade- 
quate to  prove  that  point,  as  the  obfervation  of  Ray  on  the 
male  organs  of  the  porpoife.  f  Philof.  Tranf.  vol.  6.)  which 
has  alfo  been  applied  by  Halle  r  to  the  veficulae  feminales. 

'  Daubekton,  vol.  8,  tab.  7  and  8. 
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§  316.  The  poffeffion  of  a  proftate  (In  feme 
inftances  fimple,  but  generally  divided  into  two 
parts)  is  peculiar  to  the  mammalia ;  and  feems  to 
take  place  inevery  fpecies  of  the  whole  clafs.  In  many 
animals,  at  leaft,  where  its  exiftence  has  been  de- 
nied, as  in  the  goat  and  ram,  confiderable  glandu- 
lar bodies  are  found,  which  bear  a  greater  re- 
femblance  to  the  proftate,  than  to  Cowper*s 
glands 

5317.  In  many  fpecies  the  penis  confifts  of  a 
fmgle  corpus  cavernofum,  wirhout  any  feptum.  The 
pig  and  the  cetacea  furnifh  examples  of  this  ftruc- 
ture  and  in  the  latter  animals  there  are  numerous 
tiendinous  layers  crofling  it 

In  feme  fpecies,  where  the  a£l  of  copulation 
requires  a  longer  portion  of  time,  as  in  the  dog, 
badger,  &c.  the  corpus  fpongiofum  of  the  glans, 
and  of  the  pofterior  part  of  the  penis,  fwells  during 
the  aft  much  more  confiderably  than  the  reft  of 
the  organ,  and  thus  the  male  and  female  are  held 
together  during  a  fufficient  fpace  of  time  for  the 
difcharge  of  the  feminal  fluid  '°.    (See  note  (E). 


*  Halleb.  in  Comment.  Soc.  Reg.  Sclent.  Gotting.  torn.  I, 
tab.  1. 

»  RuYSCH,  J?/>//?.  Problemat.  15,  tab.  19,  fig.  5. 
'°  Daubenton,  tom.5,  tab.  47  ;  and  Walter,  Memolre 
fur  le  Blalreau  in  the  Mm.  de  I' Acad,  de  Berlin,  1792,  p.  20. 

2  §  3«S. 
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§  318.  Several  fpecies  of  mammalia,  both 
among  thofe,  which  poflefs  no  veficulae  feminales\" 
and  thereby  require  a  longer  time  for  completing 
the  afl  of  copulation,  and  in  fuch  as  are  not  dif- 
tinguifted  by  this  peculiarity  polTefs  a  peculiar 
bone  in  the  penis,  generally  of  a  cylindrical  form, 
but  fometimes  grooved  This  the  cafe  with  forae 
of  the  fimix,  mofl  of  the  bat-kind,  the  hamfter  and 
feveral  others  of  the  moufe-kind,  the  dog,  bear, 
badger,  weafel>feal,  walrus,  dzc  '^ 

§  319.  In  mofl  of  the  male  animals  of  this 
clafs  the  urethra  runs  on  to  the  end  of  the  glans, 
and  forms  a  common  paffage  for  the  urine,  proftatic 
liquor  and  femen.  In  fome  few  fpecies,  the  paf- 
fage which  conducts  the  two  former  fluids,  is  dif- 
tincl  from  that  of  the  feminal  liquor.  The  bifid 
fork-like  glans  of  the  opolTum  '*  has  three  openings. 


"  A  Simia  CynomolguSf  which  I  lately  differed,  had  a  fmrJl 
OS  penis,  with  large  veficulse  feminales. 

"  Delineations  of  this  bone  in  feveral  fpecies  of  animals 
may  be  feen  in  Redi  de  Viventibus  intra  Viventia,  tab.  26,  and 
in  the  works  of  NJeyer  and  Daubento'n. 

"  It  is  fomewhat  remarkable  that  this  bone  fliould  not  be 
■found  in  all  the  fpecies  of  the  fame  genus.  Thus  it  is  wanting 
in  feveral  fimia;,  in  fome  bats,  and  in  the  hyena  of  the  dog- 
kind.    See  J.  F.  Herm.^nn,  Obfervat.  ex  OJleol.  comparat.  Ar- 
gent, 1792*  P-  ^3- 

CowpER  in  the  Phihf.  Tranf.  vol.  24,  p.  1583,  fig.  2- 

5.  Among  other  peculiarities  of  this  fmgular  animal,  it 
jiiay  be  mentioned,  that  the  penis  lies  behind  the  fcrotum. 

on« 
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one  at  the  point  of  bifurcation  for  tranfmltting 
the  urine  ;  and  two  for  the  feminal  fluid  at  the  two 
extremities  of  the  glans.  The  fhort  urethra  of 
the  ornitborhynchits  paradoxus  opens  direftly  into 
the  cloaca,  and  the  large  penis  of  the  animal  ferves 
merely  to  condu£t  the  feminal  fluid.  It  divides 
into  two  parts  at  its  extremity,  and  each  of  thefe  is 
furnilhed  with  fliarp  papilla,  which  are  perforated 
for  the  paflage  of  the  femen  A  fimilar  ftrudlure 
obtains  in  the  ornith.  liyjirix;  where  the  penis  divides 
mto  four  glandes     '  '  ^ 

§  320.  In  fome  fpecies  of  the  cat-kind  the 
glans  is  covered  with  retroverted  paplllse,  which,  as 
thefe  animals  have  no  veficulas  feminales,  may  en- 
able the  male  to  hold  the  female  longer  in  his  em- 

.,  »  ... 

braces 

§  321.  Laflly,  It  deferves  to  be  mentioned, 
that  in  fome  fpecies  of  this  clafs,  the  male  penis, 
while  unerefted,  is  turned  backwards ;  fo  that  the 
urine  is  voided  in  the  male,  in  the  fame  direflion 


Home  in  the  Philof.  Tranf.  1802,  tab.  4,  fig.  I. 
"  Ibid.  tab.  12,  fig.  i. 

In  a  collection  at  Hanover  th  ere  is  a  penis,  which  mull 
have  belonged  to  a  tiger,  or  fome  fimilar  fpecies  ;  where  the 
lower  part  of  the  glans  is  fiirnifhed  with  two  llrong  horny 
procefies  divided  each  into  three  points,  which  are  turned 
backwards. 

as 
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as  in  the  female.  The  hare,  lion,  and  camel,  afford 
inRances  of  this  ftrudure.  But  the  flatement 
which  has  been  fo  often  repeated  fmce  the  time  of 
Aristotle that  thefe  retromingentia  copulate 
backwards,  is  erroneous. 

(B)  Birds. 

§  322.  The  tefles,  which  lie  near  the  kidnies,  and 
the  dudus  deferentesy  are  the  only  male  organs 
which  are  conftantly  found  in  the  whole  clafs 
(See  note  (F). 

In  a  very  few  inftances,  as  in  the  cock,  the  lad 
mentioned  canals  terminate  in  a  dilated  part,  which 
has  been  confidered  analogous  to  the  veficulae  femi- 
nales.  Inftead  of  a  penis,  moft  birds  have  in  the 
cloaca  two  fmall  papilla:,  on  which  the  feminal  duds 
terminate.  This  is  the  cafe  in  the  cock  %  turkey, 
and  pigeon. 

Some  few  fpecies  have  a  fimple  penis  of  confider- 
able  length,  which  is  ordinarily  concealed  and 
retradted  within  the  cloaca ;  but  remains  vifible 
externally  for  fome  time  after  copulation.    It  forms 


Hijioria  Jnimalium,  II.  i,  V.  2,  and  de  Partibus  Jnima!, 
IV.  10. 

G.  G.  Tannenberg,  Splcikglum  Ohfervationum  circa 
Partes  Genitaks  Mafculas  Jvium.    Goetting.  1789-4. 

"  De  Graaf,  de  Mulicrum  Or^anist  tab.  17.  Tannen- 
BER.G,  tab.  I  and  2. 

a  long 
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a  long  worm-fliaped  tube  in  the  drake  ' ;  and  con- 
ftitutes  a  groove  in  the  oftrich,  which  is  vifible  when 
the  animal  difcharges  its  urine  \ 

(C)  Amphibia. 

§  323.  The  kidney,  teftes,  and  epididymis,  He 
clofe  together  in  the  teftudines ;  but  each  of  the 
three  organs  may  be  diftinguifhed  by  its  peculiar 
colour  and  ftruclure  on  the  firft  view.  They  ap- 
pear to  have  no  veficulse  femlnales  ^ ;  I  could  at 
lead  difcover  none  in  a  tefiudo  graca,  which  I  lately 
difleded.  The  penis  on  the  contrary  is  very  large  ; 
and  retraced  within  the  cloaca  in  its  ordinary  ftate. 
Inftead  of  an  urethra,  this  part  contains  a  groove  ; 
whofe  margins  approach  to  each  other,  when  the 


'  Ibid.  tab.  2  and  3  J  alfo  Home,  loc.citat.  tab.  12,  fig.  2. 
'  CuviBRin  the  firft  part  of  the  Menagerie  du  Mufeum 
National. 

^  I  fhould  not  exprefs  myfelf  with  uncertainty  on  this  fub- 
jeft,  if  Lieberkuhn  had  not  afcribed  reficulae  feminales  to 
the  turtle  ;  (he  does  not  mention  the  fpecies);  G.  E.  Ham- 
BERGER,  Phjiftol.  Med.  p.  712. 

There  is  much  obfcurity  in  the  different  defcriptions  of  the 
male  organs  of  generation  of  the  turtle  and  tortoife.  The 
various  obfervations  on  this  fubjeft  are  colleded  by  Schmei- 
DER  in  his  Natural  Hlflory  of  the  Genus  Tejiudof  p.  129.  See 
z\(o  Gi-L\h%]t.T,  Medecln  Naturalljiey  ift  feries.  Lyons,  1800- 
^,  p.  250. 

P^rt 
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part  Is  erefted,  fo  as  to  form  a  clofed  canal  The 
glans  terminates  in  an  obtufe  hook-like  point, 
fomewhat  refenibling  the  end  of  the  elephant's 
trunk.  * 

§  324.  Frogs  '  have  large  veficuls  femlnales ; 
and  a  fmall  papilla  in  the  cloaca,  inftead  of  a  penis. 
Both  thefe  parts  are  wanting  in  the  toad 

§  32 ij.  Crocodiles  have  a  fimple  penis;  while 
the  lizards  of  this  country  have  two ;  and  the 
water-newt,  which  does  not  copulate,  has  no 
organ  of  the  kind. 

§  326.  Serpents  have  long  flender  teflicles; 
no  veficulfe  feminales ;  but  a  double  penis,  each  of 
which  has  a  bifid  point  covered  with  fliarp  pa- 
pillae \ 

(D)  Fishes. 
§  327.    The  male  oigans  of  generation  poflefs 


♦  This  may  be  compared  wita  tlie  groove-like  continua- 
tion of  the  oelbphagus,  which  goes  into  the  third  ftomach  of 
ruminating  animals.    (See  §  90  and  91). 

5  R65EL,  tab.  5,  fig.  1,  2,  and  3,  tab.  6,  fig.  i, 

*  Ibid.,  tab.  2i,  figM25  and  16. 

'  XrsoN  in  the  Phi/of.  Tranf.  vol.  13,  tab.  i,  fig.  ^,  in 
the  ratllefnake,  and  fig.  3,  in  the  viper. 

very 
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very  different  flruaures "  in  the  different  orders  of 
this  clafs.  We  fliall  take  two  fpecies  as  examples  ; 
the  torpedo  for  the  cartilaginous,  and  the  carp  for 
the  bony  fifhes.  ^ 

In  the  former  indance  there  are  manlfefl:  teflicles, 
confilting  partly  of  innumerable  glandular  and 
granular  bodies,  and  partly  of  a  fubftance  like 
the  foft  roe  of  bony  lilhes.  We  find  alfo  'ijafa 
deferentia,  and  a  veficuia  feminalis  which  opens  into 
the  reflum  by  means  of  a  fmall  papilla'. 

The  foft  roe  fupplies  the  place  of  teftes  in  the 
carp  '%  and  mon:  other  bony  fifhes.  It  forms  two 
elongated  flat  viicera  of  a  white  colour,  and  irre- 
gular tuberculated  furface  ;  placed  at  the  fides  of 
the  intefliines  and  fwimming  bladder,  fo  that  the 
left  enclofes  the  redum  in  a  kind  of  groove; 
Through  the  middle  of  each  foft  roe  paffes  a  du6lus 
deferens^  which  opens  behind  into  a  kind  of  vefi- 
cuia feminalis,  and  this  terminates  in  the  clo- 
aca 

§  328. 


*  Ph.  CAvoLJNt  on  the  Generathe  Procefs  in  Fi/bes  and 
Crabs;  with  Remarks  E.  A.  W.  Zimmermann.  Berlin, 
179',  8vo.  in  German.  - 

De  Gr  aaf,  Partium  Genital! inn  Dofenjto,  pag.  253. 

'  LoRENziNi,  tab.  4,  fig.  4.  See  alfo  Monro's  Phyfiology 
x>J  Fijkes,  tab.  11,  12. 

"  PhTiT  in  the  Mem.  del' Acad,  des  Sc.  1733,  tab.  17.  • 
It  IS  a  curious  circumftance,  that  hermaphrodites,  pof- 
ftfling  the  complete  organs  of  both  fexes,  are  found  very  fre- 
quently 
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(E)  Insects. 

S  32S.  The  animals  of  this  clafs  exhibit  fuch 
numerous  varieties  of  ftrufture  in  the  different 
orders,  genera,  and  fpecies '%  that  we  (hall  be 
contented  with  choofing  two  of  the  latter  as  ex- 
amples. Thefe  are,  the  moth  of  the  filk-worm 
(bomleyx  morij,  which  is  chofen  becaufe  its  genital 
organs  refemble  thofe  of  fome  of  the  more  perfedt 
red  blooded  animals ;  and  a  fpecies  of  locuft 
( gryllus)  on  account  of  the  external  refemblance 
between  the  male  and  female  organs. 

In  the  latter  C gryllus  verrucivorus )  the  large 
tefticles  with  their  convoluted  fafciculi  of  veffels 

bear 


quently  in  this  fpecies :  much  oftener  than  among  other 
£{hes.  See  Alischer  in  the  Brejlau  Colleaions,  14  verf.  p. 
645.  ScHWALBE  in  the  Commerc.  Lit.  Noric.  1734,  p.  305. 
and  MoRAND  in  the  Hijl.  de  VJlcad.  des  Sc.  1737,  p.  51. 

I  poflefs  the  whole  vifcera  of  two  fuch  individuals,  that 
were  fent  to  me  within  a  ftiort  time  of  each  other  in  the  laft 
year. 

According  to  Bon  net  filhes  have  fometimes  no  fexual 
diftindlions.    (Euvres,  vol.  3,  p.  506. 

"  See  a  reprefentation  of  thefe  parts  in  the  fcarahaus  nq/i- 
cornis,  by  Swammerdam,  tab.  30,  inalarge  water-beetle,  tab. 
S2J  in  the  nepa  c'tncrea,  tab.  3  ;  in  the  papilio  uriica,  tab. 
36  ;  in  the  ephemera  horaria,  tab.  14  ;  in  the  drone,  tab.  21 
and  22  ;  in  the  mufca  cameieon,  tab.  42  j  in  the  mt^a  pu- 
ir'ts,  43. 

In  a  cicada  Malpighi  de  Bombyce,  tab.  i  r,  fig.  2. 
In  a  wab,  Cavolini,  tab.  2,    fig.  10,  11.     In  the  cancer 

Bern- 
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bear  a  very  clofe  refemblance  to  the  ovaries,  in  which 
the  ova  are  colleiled  into  fimilar  bundles 

In  the  moth  of  the  filk-worm  we  diftinguifh,  be- 
fides  the  teftes,  long  vafa  deferentia,  even  a  kind 
of  veficulse  feminales,  and  a  very  confiderable  penis, 
with  a  hook-fliaped  glans 

(F)  Vermes. 

§  329.  From  this  clafs  we  fhall  fele£l  two  in- 
flances  The  one  is  an  inteftinal  worm  f  afcaris 
lumhricoides )^  and  derives,  therefore,  fome  intereft 
from  its  connexion  with  nofology.  The  cuttle-fifti, 
of  the  clafs  moUufca,  forms  the  other,  and  isfelefted 
on  account  of  the  remarkable  peculiarities  in  its 
male  organs. 

The  afcaris  has  one  teftis,  occupying  nearly 
the  middle  of  the  animal's  body,  and  confining  of 


Bernhardus,  Swammerdam,  tab.  it.  In  the  crawfifh,  RosEt, 
vol.  3,  tab.  60. 

"  ^osEL,  vol.  2,  tab.  9,  of  the  locufts. 

Malpighi,  tab.  ro,  lig.  i.  Swammerdam,  tab.  28, 
3- 

For  the  male  organs  of  fach  vermes,  as  have  the  gene- 
rative parts  of  boih  fexes  combined  in  each  individual.  See 
SwAMMERD.^M,  tab.  8,  fig.  9,  where  the^  are  reprefentecl 
in  the  Aug. 

For  thofe  of  the  opl^Jte,  clio  loreal'u,  and  trltonia.  See  Cu- 
VI  E  R,  loco  citato. 

Gf  the  Upas  baJanus,  Poli,  vol.  i,  tab.  4,  fig.  13. 
Of  the  ^f//.v /ionjdAa,  Swammerdam,  tab.  5,  fig.  10. 

a  fingle 
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a  fingle  veflfel  convoluted  into  a  long  bundle,  but 
admitting  of  being  unravelled  with  facility ;  when 
it  appears  to  be  about  three  feet  in  length.  To- 
wards the  pofterior  part  of  the  worm  it  fornts  a 
larger  tube,  which  nearly  equals  a  crow's  quill 
in  fize,  and  becomes  connected  to  the  penis,  which 
lies  concealed  near  the  tail,  and  is  probably  pro- 
jeded  at  the  time  of  copulation'*.  (See  note 
(G). 

The  male  organs  of  the  cuttle-fifh  (fepialolig9) 
have  excited  particular  attention,  from  the  remark- 
able, and,  indeed,  fomewhat  heightened  defcription 
which  TuRBERViLLE  NiEDHAM  gavc  of  them, 
and  which  formed  the  bafis  of  Buffon's  theory  of 
generation 

The  part,  which  correfponds  to  the  foft  roe  of 
bony  fiflies,  contains  at  the  fpawning  feafon  feveral 
hundred  fmall  tubular  feminal  receptacles  (about 
four  lines  in  length):  thcfe  are  placed  in  bundles 
towards  the  vas  deferens,  and  are  contained  in  a 
thick  fluid.  Thefe  tubes  are  expelled  from  the 
body  in  an  entire  ftate  ;  when  a  fpiral  veffel,  which 
they  contain,  together  with  the  femen,  as  in  a 
fheath,  burfts  their  thin  anterior  extremity,  from 
which  the  femen  efcapes  and  impregnates  the  fpawn 
of  the  female. 


Tyson  in  the  Philof.  Tranf.  vol.  13,  p.  161,  fig.  i. 
"  Nouvelles  Obfervations  Mtcrofcopiquet,  tab.  3  and  4. 

•*  Hiftotre  Naturclky  torn.  2,  p.  23°-  .  , .. ' 

2  Addu- 
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Additional  Notes  to  the  T wenty-third  Chapter.  . 

(A)  I  have  inferted  the  following  general  view 
of  the  fubjed  of  generation  from  the  ^ih,  vol.  of 
the  Lefons  d' Anatomic  comparee,  as  it  affords  ik  com- 
parative ftatement  of  the  manner,  in  which  that 
funftion  is  executed  in  the  different  clafles ;  al- 
though the  remarks  may  be  confidered  by  fome  as 
too  much  of  a  phyfiologlcal  nature  to  admit  of  in- 
fertion  in  a  merely  anatomical  work. 

*'  The  nature  of  generation,  which  is  the  greatefl 
myftery  in  the  economy  of  living  bodies,  is  flill  in- 
volved in  impenetrable  obfcurity.  The  creation  of 
a  living  body,  that  is,  its  formation  by  the  union  of 
particles  fuddenly  brought  together,  has  not 
hitherto  been  proved  by  any  dire£t  obfervation. 
The  comparifon  of  this  procefs  to  that  of  cryftalli- 
zation  is  founded  in  a  falfe  analogy :  cryftals  are 
formed  of  fimilar  particles  attradling  each  other 
indifferently,  and  agglutinated  by  their  furfaces, 
which  determine  the  order  of  their  arrangement : 
living  bodies,  on  the  contrary,  confifl  of  numerous 
iibres  or  laminas  of  heterogeneous  compofition,  and 
various  figures,  each  of  which  has  its  peculiar  fitua- 
tion  in  relation  to  the  other  fibres  and  laminas. 
Moreover,  from  the  inftant  in  which  a  living  body 
can  be  fald  to  exift,  however  fmall  it  may  be,  it 
poffelTesall  its  parts  j  it  does  not  grow  by  the  addi- 
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tion  of  any  new  laminae,  but  by  the  uniform  or 
irregular  development  of  parts  which  exifted  before 
any  fenfible  growth. 

"  The  only  circumflance  common  to  all  genera- 
tion, and  confequently  the  only  eflential  part  of  the 
procefs,  is,  that  every  living  body  is  attached  at  firft 
to  a  larger  body  of  the  famefpecies  with  itfelf.  Itcon- 
ftitutes  a  part  of  this  larger  body,  and  derives  nou- 
rifliment,  for  a  certain  time,  from  its  juices.  The 
fubfequent  feparation  conftitutes  birth  j  and  may 
be  the  fimple  refult  of  the  life  of  the  larger  body, 
and  of  the  confequent  development  of  the  fmaller, 
without  the  addition  of  any  occafional  a£lion. 

*'  Thus  the  effence  of  generation  confifls  in  the 
appearance  of  a  fmall  organifed  body  in  or  upon 
fome  part  of  a  larger  one  ;  from  which  it  is  fepa- 
rated  at  a  certain  period  in  order  to  aflume  an  in- 
dependent exiftence. 

"  All  the  procefles  and  organs,  which  co-operate 
in  the  bufinefs  of  generation  in  certain  claffes, 
are  only  acceflbry  to  this  primary  function. 

When  thefundlion  is  thus  reduced  to  its  mod 
limple  fl:ate,  it  conftitutes  the  gemviiparous ^  or  gsnr- 
ration  by  Jhoots.  In  this  way  the  buds  of  trees  are 
developed  into  branches,  from  which  other  trees 
may  be  formed.  The  polypes  (hydra')  and  the 
fea  anemones  ( adinia )  multiply  in  this  manner ; 
fome  worms  are  propagated  by  a  divifion  of  their 
body,  and  mufl:  therefore  be  arranged  in  the  fame 
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divifion.  This  mode  of  generation  requires  no  dif- 
tindlion  of  fex,  no  copulation,  nor  any  particular 
organ. 

"  Other  modes  of  generation  are  accompllfhed 
in  appropriate  organs :  the  germs  appear  in  a  de- 
finite fituation  in  the  body,  and  the  affiftance  of 
certain  operations  is  required  for  their  further  de- 
velopment. Thefe  operations  conftitute fecundation^ 
and  fuppofe  the  exiftence  of  fexual parts  ;  which 
may  either  be  feparate,  or  united  in  the  fame  indi- 
vidual. 

"  The  office  of  the  male  fex  is  that  of  furnifliing 
the  fecundating  or  feminal  fluid :  but  the  manner, 
in  which  that  contributes  to  the  development  of 
the  germ,  is  not  yet  fettled  by  phyfxologifts.  Some, 
forming  their  opinions  from  the  human  fubje(5t 
and  the  mammalia,  where  the  germs  are  impercep- 
tible before  fecundation,  fuppofe  that  thefe  are 
created  by  the  mixture  of  the  male  fluid  with  that 
which  they  fuppofe  to  exifl;  in  the  female;  or  that 
they  pre-exifl:  in  the  male  feraen,  and  that  the  fe- 
male only  furniflies  them  with  an  abode.  Others 
confult  the  analogy  of  the  other  clafles  of  animals, 
and  of  plants.  In  feveral  inftances,  particularly  in 
the  frog,  the  genn  may  be  clearly  recognifed  in  the 
ovu?}f  ,  before  fecundation  :  its  pre-exillence  may  be 
concluded  in  other  cafes,  from  the  manner  in 
which  it  is  conneded  to  the  ovum  when  it  firft 
becomes  vifible ;  for  it  is  agreed  on  all  fides  that 
the  ovum  exifts  in  the  female  before  fecundation, 
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fince  virgin  hens  lay  eggs,  Sec.  From  fuch  confi- 
derations  thefe  phyfiologifts  conclude,  that  the 
germ  pre-exifts  in  all  females  ;  and  that  the  fecun- 
dating  liquor  is  a  ftimulus  which  beftows  on  it  an 
independent  life,  by  awakening  it,  in  a  manner, 
from  the  fpecies  of  lethargy,  in  which  it  would 
otherwife  have  conftantly  remained. 

*'  The  origin  of  the  germs,  and  the  mode  of 
their  exiftence  in  the  female ;  whether  they  are 
formed  anew  by  the  aftion  of  life,  or  are  pre- 
exiftent,  and  inclofed  within  each  other  ;  or  whether 
they  are  differainated,  and  require  a  concourfe  of 
circumftances  to  bring  them  into  a  fituation  favour- 
able for  their  development ;  are  queftions,  which, 
in  the  prefent  ftate  of  our  knowledge,  it  is  utterly 
impoffible  for  us  to  decide.  Thefe  points  have  for 
a  long  time  been  agitated  by  phyfiologifts ;  but  the 
difcuffion  feems  now  to  be  abandoned  by  univerfal 
confent. 

*'  The  combination  of  the  fexes,  and  the  mode  of 
fecundation  are  fubjedt  to  great  variety.  In  fome 
inftances  they  are  united  In  the  fame  individual,  and 
the  animal  impregnates  itfelf.  The  acephalous 
mollufca,  and  the  echinus  exemplify  this  ftrudure. 
In  others,  although  the  fexes  are  united  in  each 
individual,  an  aft  of  copulation  is  required,  in 
which  they  both  fecundate,  and  are  fecundated. 
This  is  the  cafe  with  the  gafteropodous  mollufca,, 
and  feveral  worms.     In  the  lemalnder  of  the: 
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animal  kingdom  the  fexes  belong  to  different  indi- 
viduals. 

"  The  fecundating  liquor  is  always  applied  upon, 
or  about  the  germs.  In  many  cafes  the  ova  arc 
laid  before  they  are  touched  by  the  femen ;  as  in 
fome  fiflies  of  the  bony  divifion,  and  the  cephalopo- 
dous  mollufca.  Here,  therefore,  impregnation  is 
effected  out  of  the  body  ;  as  it  is  alfo  in  the  frog 
and  toad.  But  in  the  latter  inftances  the  male 
embraces  the  female,  and  difcharges  his  femen  in 
proportion  as  (he  voids  the  eggs.  In  moft  animals 
the  feminal  liquor  is  introduced  into  the  body  of 
the  female,  and  the  ova  are  fecundated  before  they 
are  difcharged.  This  is  the  cafe  in  the  mammalia, 
birds,  moft  reptiles,  and  fome  fiflies ;  in  the  herma- 
phrodite gafteropodous  mollufca,  in  the  cruflacea, 
and  infefls.  The  a6t  by  which  this  is^accomplifhed, 
i§  termed  copulation. 

"  In  all  the  laft  mentioned  orders  ova  may  be 
difcharged  without  previous  copulation,  as  in  the 
preceding  ones.  But  they  receive  no  further  de- 
velopment J  nor  can  they  be  fecundated  when  thus 
voided. 

"  The  effedl  of  a  fmgle  copulation  varies  in  its 
degree  ;  it  ufually  fecundates  one  generation  only  j 
but  fometimes,  as  in  pouhry,  feveral  eggs  are  fe- 
cundated ;  ftill,  however,  they  only  form  one  gene- 
ration. 

In  a  very  few  inflances  one  a6l  of  copulation 
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fecundates  feveral  generations,  which  can  propa- 
gate their  fpecies  without  the  aid  of  the  male.  In 
the  plant-loufe  ( aphis )  this  has  been  repeated  eight 
times  j  and  in  fome  monoculi  twelve  or  fifteen 
times. 

**  When  the  germ  is  detached  from  the  ovary, 
its  mode  of  exiftence  may  be  more  or  lefs  complete. 
In  moft  animals  it  is  conneded,  by  means  of  veflels, 
to  an  organifed  mafs,  the  abforption  of  which  nou- 
rifliesand  developes  it  until  the  period  of  its  birth. 
It  derives  nothing,  therefore,  from  the  body  of  the 
mother,  from  which  it  is  feparated  by  coverings 
varying  in  number  and  folidity.  The  germ,  to- 
gether with  its  mafs  of  nourifhment,  and  the  fur- 
rounding  membranes,  conftitutes  an  egg,  or  ovum  ; 
and  the  animals  which  produce  their  young  in  this 
ftate,  are  denominated  oviparous. 

*'  In  moft  of  thefe  the  germ  contained  in  the 
egg  is  not  developed  until  that  part  has  quitted  the 
body  of  the  mother,  or  has  been  laid ;  whether  it 
be  neceffary  that  it  Ihould  be  afterwards  fecun- 
dated, as  in  many  fifhes ;  or  require  only  the  ap- 
plication of  artificial  heat  for  its  incubation,  as  in 
birds ;  or  that  the  natural  heat  of  the  climate  is 
fufficient,  as  in  reptiles,  infers,  &c.  Thefe  are 
ftridlly  oviparous  animals. 

"  The  ovum,  after  being  fecundated,  and  de- 
tached from  the  ovarium,  remains  in  fome  animals 
within  the  body  of  the  mother,  until  the  contained 
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germ  be  developed  and  hatched.   Thefe  are  falfe 
viviparous  animals  ;  or  ovo- viviparous.    The  viper, 
and  feme  fiflies  afford  inftances  of  this  procefs. 

"  Mammalia  alone  are  truly  viviparous  animals. 
Their  germ  poflefles  no  provifion  of  nourifliment, 
but  grows  by  what  it  derives  from  the  juices  of  the 
mother.  For  this  purpofe  it  is  attached  to  the  in- 
ternal furface  of  the  uterus,  and  fometimes,  by 
accident,  to  other  parts,  by  a  kind  of  root,  or  infi- 
nite ramification  of  velfelsj  called  a  placenta.  It  is 
not,  therefore,  completely  feparated  from  the 
mother  by  its  coverings.  It  does  not  come  into 
the  world  until  it  can  enjoy  an  independent  organic 
exiftence.  The  mammalia  cannot,  therefore,  be 
faid  to  polfefs  an  ovwn  in  the  fenfe  which  we  have 
affigned  to  that  term. 

"  From  the  above  view  of  the  fubject,  genera- 
tion may  be  faid  to  confifl:  of  four  functions,  differ- 
ing in  their  importance,  and  in  tbe  number  of  ani- 
mals, to  which  they  belong. 

ifl,  The  produdion  of  the  germ,  which  is  a 
conftant  circumflance  ;  idly,  fecundation,  which  be- 
longs only  to  the  fexual  generation ;  3dly,  copulation^ 
which  is  confined  to  thofe  fexual  generations,  in 
which  fecundation  is  accompliflied  within  the  body  ;■ 

"  Laftly,  uterogejiatwn,  which  belongs  exclu- 
fively  to  viviparous  generation."  Le^on  29,  pag.  2, 
and  feq. 
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(B)  A  fcrotum  exlfts  in  all  the  quadrumana, 
and  in  mofl:  of  the  carnlvora  ;  in  animals  of  the 
opoflum  kind,  which  have  ii  in  front  of  the  pelvis ; 
in  the  hare,  and  gerboa  ;  in  mofl:  of  the  ruminating 
genera,  and  in  the  folidungula. 

The  teftes  are  placed  under  the  (kin  of  the  peri- 
neum in  the  pachydermata  and  the  civet  j  or  under 
that  of  the  groin,  as  in  the  camel  and  otter.  They 
pafs  from  the  abdomen  into  one  or  the  other  of 
thefe  fituations,  particularly  at  the  rutting  feafon, 
in  the  bats,  the  mole,  flirew,  and  hedge-hog;  and 
in  feveral  rodentia,  as  the  rat,  guinea-pig,  porcu- 
pine, beaver,  fquirrel,  6cc.  They  remain  conflant- 
ly  in  the  abdomen  in  the  ornithorhynchus  para- 
doxus, and  hyfl:rix,  in  the  elephant,  hyrax,  the  am- 
phibious mammalia,  and  the  cetacea. 

The  ttinica  vagina/is  exifl^s  conftantly  in  the 
mammalia.  As  the  horizontal  pofition  of  the 
body  obviates  the  danger  of  hernias,  the  cavity  of 
this  covering  always  communicates  by  means  of  a 
narrow  canal  with  the  abdomen,  in  fuch  animals  as 
have  the  tefl:es  remaining  conft:antly  in  the  fcrotum. 
Where  thefe  glands  occafionally  pafs  out  of  the  abdo- 
men, and  return  again,  the  communication  is  very 
broad  and  free. 

(C)  The  feminal  tubes  are  colleded  in  fomc 
animals  into  large  fafciculi  j  as  in  the  baboons, 

mod 
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niofl  of  the  large  carnlvora,  the  wild  boar,  and  the 
rhinoceros.  It  is  the  union  of  the  fqpta,  which 
divide  thefe  fafciculi,  that  conftitutes  the  corpus 
HiGHMORi.  In  mofl  of  the  rodentia,  and  particu- 
larly in  the  rar,  thefe  tubes  are  large  and  parallel, 
and  very  eafily  feparable. 

The  vafa  dcfcrentia  are  ufually  enlarged  in  fize, 
and  aflume  a  cellular  ftrudure  for  fome  fhort  dif- 
tance  previous  to  their  termination.  The  ftrufture 
of  this  part  is  the  mofl:  remarkable  in  the  horfe  ; 
where  the  vas  deferens,  in  palling  over  the  blad- 
der, enlarges  to  the  fize  of  the  human  thumb  ;  this 
amplification  extends  from  its  entrance  into  the 
urethra  to  the  diftance  of  five  or  fix  inches  from 
that  point,  where  it  again  becomes  of  its  ordinary 
diameter. 

The  infide  of  this  enlargement  is  compofed  of 
cells,  and  fomewhat  refembles  in  eonftruQion  the 
cells  of  the  corpus  cavernofum  penis,  pafling  in  a 
tranfverfe  direflion  acrofs  the  tube.  In  the  centre 
of  this  enlargement  paffes  the  fmall  canal  of  the 
vas  deferens ;  each  cell  communicates  by  one,  two, 
or  more  fmall  pores  with  the  canal  of  the  vas  defe- 
rens, and  the  cells  diminifh  as  they  approach  the 
neck  of  the  bladder,  till  they  are  loft  in  a  fmooth 
paffage  entering  the  urethra. 

"  What  the  purpofe  of  this  ftru£lure  is,  does  not 
appear ;  it  muft  retard  the  paffage  of  the  femen, 
^nd  probably  adds  fome  fluid  to  it,  fecreted  from 
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the  cells  themfelves."  Mr.  Clark  in  Rees's 
Cyclopadiay  art.  Anatomy  of  the  Horse. 

The  cells  of  this  part  contain  a  thick  white  fluid, 
which  flows  out  in  abundance  on  comprefllon. 

An  analogous  flru£lure  is  met  with  in  the  ram. 

(D)  The  following  animals  have  no  veficula: 
feminales  according  to  Cuvier  :  the  plantigrada, 
except  the  racoon  and  hedge-hog  ;  all  the  carnl- 
vora,  and  marfupial  animals  ;  the  ruminantia,  the 
feals,  the  cetacea,  and  the  two  fpecies  of  orni- 
thorhynchus.  Their  exiftence  or  abfence  does 
not  feem  to  follow  any  general  law. 

Their  form  and  fl:rudure  vary  almofl  infinitely 
in  the  difflsrent  mammalia,  where  they  often  termi- 
nate in  the  urethra  by  a  feparate  opening  from  that 
of  the  vas  deferens.  This  circumftance,  together 
with  the  fafl:  of  their  containing  generally  a  fluid 
of  different  appearance  and  properties  from  thofe 
of  the  femen,  and  the  glandular  ftru(5lure  which 
their  coats  poffefs  in  many  inftances,  militates 
ftrongly  againfl;  the  opinion,  which  confiders  thefe 
veficles  as  refervoirs  of  the  femen,  and  inclines  us 
tofuppofe  with  Mr.  Hunter,  that  they  add  a  pe- 
culiar fecretion  of  their  own  to  the  fluid  which 
comes  from  the  teftes. 

See  Mr.  Hunter's  remarks  on  the  veficulse 
feminales,  in  his  Ohfewations  on  certain  Farts  of  the 
Animal  Economy,  p.  27.  and  feq. 

In 
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In  the  hedge-hog  thefe  parts  are  of  a  vafl:  fize, 
much  exceeding  the  volume  of  the  tefles.  They 
form  four  or  five  bodies  on  each  fide,  confiding  of 
a  fmall  and  infinitely  convoluted  tube,  and  open 
feparately  into  the  urethra.    The  rodentia  are 
generally  diflinguifhed  by  the  great  fize  of  their 
veficles.    Thefe  parts  in  the  guinea-pig  are  long, 
uniform,  cylindrical  cavities,  containing  generally  a 
firm  cheefy  matter.  In  the  boar  they  are  very  large, 
and  of  a  lobulated  ftruclure  ;  a  common  excretory 
dudt  receives  the  branches  from  the  lobes.    In  the 
horfe,  they  form  two  large  and  fimple  membranous 
bags,  opening  near  the  vafa  deferentia,  but  fepa- 
rately. ' 

("E)  In  the  quadrumana  and  bats  the  penis 
hangs  loofe  from  the  pubis  as  in  man.  In  moll 
of  the  other  mammalia  it  is  contained  in  a  (heath  of 
the  integuments,  which  extends  nearly  to  the  navel. 
This  flieath  has  an  addu£lor  and  a  retractor  mufcle. 
The  penis  is  generally  folded  when  drawn  within, 
the  (heath,  on  account  of  its  length.  In  fome  ani- 
mals it  turns  back,  when  it  has  reached  the  front 
of  the  pubis,  and  palfes  out  near  the  anus  ;  this  is 
the  cafe  with  the  guinea-pig,  marmot,  and  fquirrel. 
It  goes  diretftly  backwards  from  the  beginning  in 
the  hare,  rat,  dormoufe  and  opolTum,  where  the 
prepuce  is  found  clofe  to  the  anus. 

The  corpora  cavernofa  form  a  cylindrical  ring 

in 
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in  the  kanguroo ;  and  the  urethra  paffes  in  the 
centre. 

Mr.  B.  Clark  has  given  us  the  following  inter- 
cfling  obfervations  on  the  penis  of  the  horfe,  in  his 
defcription  of  the  anatomy  of  that  animal  in  the 
2nd  vol.  of  Rees's  Cyclopadia,  art.  Anatomy 
OF  THE  Horse. 

We  have  remarked  that  the  penis  of  the 
horfe  poffeffes  a  voluntary  power  of  eredion,  not 
known  to  the  human,  nor  perhaps  to  moft  other 
animals.  This  power  is  exerted  on  making  water, 
and  though  the  ereflion  is  not  very  confiderable, 
it  is  yet  fufEcient  to  bring  the  penis  from  itsflieath, 
which  is  effected  apparently  by  its  increafed  gravity 
from  blood  accumulating  in  the  cavernous  cells  of 
this  part.  After  ftaleing  this  femi-ere£lion  of  the 
penis  fubfides,  and  it  is  again  retraced  within  the 
fheath.  This  operation,  though  occurring  daily  to 
the  fight  of  every  one,  has  not,  it  is  apprehended, 
been  noticed  by  any  veterinary  writer. 

"  The  urethra  of  the  horfe  is  roufcular  from 
cne  extremity  to  the  other,  being  formed  on  the 
Gutfide  of  ftrong  tranfverfe  fleftiy  fibres,  and  fup- 
ported  by  a  ftrong  ligament. 

"  In  the  glans  of  the  penis,  immediately  over  the 
opening  of  the  urethra,  externally,  there  is  a  large 
cell  or  cavity,  fmooth  on  the  infide,  and  lined  with 
a  membrane  vi'hich  fecretes  a  brown  unftuous  fub- 
ftance  for  the  lubrication  of  the  penis,  and  defend- 
ing 
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ing  it  from  the  corrofive  effefts  of  the  urine  ; 
another  cell  of  a  fimilar  defcription  with  the  former 
is  obfervable,  on  the  fide  of  the  urethra,  and  near- 
ly furrounding  it ;  it  is  feparated  from  the  former 
by  a  membranous  partition. 

The  apparently  unfluous  fecretion  above  de- 
fcribed  is  mifcible  with  water ;  it  burns,  however, 
in  the  fire  like  an  oily  fubilance,  and  is  not  foluble 
in  fpirits  of  wine  or  nitrous  acid,  nor  does  it  dry  on 
expofure  to  the  air  during  feveral  weeks. 

"  There  is  nothing  refembling  a  frenum  to  the 
penis  of  the  horfe. 

*'  The  cavernous  body  has  no  longitudinal 
feptum. 

"  Another  fingularlty  in  the  genital  parts  of 
this  animal  is,  that  there  is  an  immenfe  congeries  of 
veins,  lying  on  the  back  of  the  penis,  which  are 
filled  during  copulation,  forming  an  elevation 
nearly  as  large  as  the  penis  itfelf ;  thefe  veins 
communicate  with  both  the  cavernous  and  fpon- 
gious  bodies." 

(F)  The  tefles  of  birds  confift  of  a  congeries 
of  feminal  tubes  analogous  to  thofe  of  the  mam- 
malia. 

(G)  Dr.  Hooper  dates  that  he  has  never 
found  any  diftinction  of  fex  in  thefe  worms  ;  but 
that  they  all  pofTefs  the  parts  defcribed  as  belonging 
to  the  female. 

See 
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See  the  account  compiled  by  him  in  the  Mem. 
of  the  Lond.  Med.  Sec.  vol.  5,  p.  237.  Yet  Dr. 
Baillie  has  given  a  figure  of  the  male  vi^orm, 
fimilar  to  that  of  Tyson  ;  but  it  is  copied  from 
Werner.  Fafcic.  4,  pi.  9,  fig.  2  and  4.  The 
reprefentation  of  Ciivier  agrees  with  that  of  Dr. 
Hooper.    Legons  d'Anat.comp.  torn.  5,  p.  187. 
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CHAPTER  XXIV. 

ON  THE  FEMALE  ORGANS  OF  GENERATION, 

§  339.  An  ovarium*  is  the  moft  effential  and 
iiniverfal  of  all  the  female  parts  of  generation. 
In  addition  to  this,  thofe  animals  which  breathe  by 
means  of  lungs,  as  well  as  fome  fiflies,  and  feveral 
white-blooded  animals,  have  alfo  oviduds,  (Fallo- 
pian tubes,  &c.)  or  canals  leading  from  the  ovarium 
to  the  uterus :  and  laftly,  thofe,  at  leaft,  which  are 
impregnated  by  a  real  copulation,  polTefs  a  uagina^ 
or  canal  connedling  the  uterus  to  the  external  or- 
gans of  generation.. 

In  birds,  all  the  parts,  which  we  have  jufl:  men- 
tioned, are  fingle.  Some  cartilaginous  fifhes  have 
two  oviduds  ;  beginning,  however,  by  a  common 
opening,  and  terminating  in  a  fimple  uterus.  The 
human  female,  as  well  as  that  of  many  other  mam- 
malia, has  two  ovaria,  with  an  ovidud  belonging  to 
each  ;  a  fimple  uterus,  and  vagina.  The  females  of 
this  clafs,  in  feveral  other  inftances,  poffefs  an  ute- 
rus hkornh  :   and  in  fome  cafes  the  generative  or« 


See  note  (A)  at  the  end  of  the  chapter. 
S  F 
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gans  are  double  throughouc  5  that  is,  there  are  two 
uteri,  and,  at  lead  for  fome  extent,  a  double  va- 
gina. 

(A)  Mammalia. 

S  331.  Of  the  external  female  fexual  organs 
in  this  clafs,  the  clitoris  is  found  mod  univerfally 
and  invariably';  for  it  exifts  even  in  the  whales  % 
and  probably  is  wanting  in  no  other  inftance  than 
the  ornithorynchus  K 

As  this  organ,  in  its  general  ftruflure,  bears  con- 
fiderable  refemblance  to  the  male  penis,  it  contains 
a  fmall  bone  in  feveral  fpecies  of  mammalia,  as  the 
mar?nota  citilliis,  the  racoon  C urfus  lotor  J,  the  lionefs, 
the  fea-otter,  &c.  In  the  opolTum  it  pofTelTes  a  bi- 
fid glans,  like  that  of  the  penis.  The  analogy  be- 
tween the  two  organs  is  carried  fo  far  in  the  lori 
(lemur  tardigradus ),  that  the  urethra  runs  through 


'  LiNNEUs  confidered  this  organ  to  be  a  peculiar  mark  of 
dlflinfllon  between  the  human  female,  and  that  of  the  limii : 
whereas  inthe  latter  animals  it  is  generall7  remarkably  large. 
I  found  it  of  very  confiderable  magnitude  in  a  mandrill  ( Pa- 
pio  maivion),  which  I  lately  diflctfVed. 

*  Tyson's  Jnat.  of  a  Porpeje,  tab.  2,  fig.  3. 

In  a  baJana  hoops  of  fifty-two  feet  in  length,  this  part  was 
vf  ry  large,  even  in  proportion  to  the  monftrous  fizc  of  the 
-animal. 

J  lioME.in  the  Phlhf.  Tranf.  jSo2,  p.  81. 

the 
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the  organ,  and  terminates  on  its  anterior  extremity*. 
In  the  rat,  the  domeftic  moufe,  the  hamfter,  &c. 
the  clitoris  and  the  orifice  of  the  urethra  are  placed 
at  fome  diftance  from  the  vagina,  and  in  front  of 
that  part.  This  ftruflure  has  fometimes  been 
miftaken  for  a  preternatural  hermaphrodite  for. 
mation  K    (See  note  (B). 

§  332.  A  true  /jymen,  or  one  at  leaft,  which  in 
form  and  fituation  refembles  that  of  the  human 
fubjeft,  has  been  obferved  in  no  other  animal.  The 
well-known  membranous  valve,  covering  the  ori- 
fice of  the  meatus  urinarius  in  the  vagina  of  the 
mare,  can  by  no  means  be  confidered  as  a  hy- 
men^   (See  note  (C)» 


*  AuDEBERT  Hiji.  Nat.  Jet  Singeiy  tab.  2,  fig.  8,  of  the 
anatomical  figures. 

'  J.  J.  DoBEL,  in  Nov.  Literar.  Mark  Balthki,  1698,  p. 
238. 

Jo.  Fabir,  In  his  remarks  on  F.  Hernandez,  Plantar, 
?cc.  Mexicanar.  Hiftor.  p.  547. 

*  RuiNi.p.  164.  Daubenton,  torn.  4,  tab.  4,  fia.  2  • 
and  tab.  8.  ^  * 

BOURGELAT,  hcO  c'ltatO,  p.  383. 

Brugngne,  Mem.  de  V  Acad,  des  Sc.  de  Turin,  torn.  4,  p. 
406. 

The  defcrlption  of  a  fimilar  part  In  the  manati  of  Kamtf- 
chatka  (trkhechm  manatus)  may  be  feen  in  the  Nov,  Comment, 
/icad.  Pttro^olUan.  torn.  2,  p.  308. 

^  §  333- 
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§  333'  The  vagina  of  quadrupeds  Is  diftin- 
guiflied  from  that  of  the  huiTian  fubjefl  by  two 
chief  chara£lers  :  its  diredlion,  and  the  ftrudure  of 
its  internal  furface.  In  confequence  of  the  form  and 
pofition  of  the  pelvis,  this  canal  lies  in  the  fame  axis 
with  the  uterus,  or  ac  leaft  with  the  neck  of  that 
organ.  The  glandular  membrane,  which  confti- 
tutes  its  internal  coat,  forms  none  of  thofe  extremely 
elegant  tranfverfe  plaits,  which  diftinguifli  it  in  the 
human  female,  but  is  merely  folded  longitudinally. 
If  tranfverfe  folds  exift  in  any  inftance,  they  are 
either  confined  to  the  immediate  neighbourhood  of 
the  external  opening,  as  in  the  mare  ;  or,  if  they 
extend  farther,  as  in  the  Jt?}iia,  they  do  not  poiTefs 
that  regular  arrangement,  or  beautiful  formation, 
which  are  difplayed  in  the  human  female  ^ 


A  reprefentation  of  the  vagina  of  the  mare  laid  openp 
may  be  feeri  in  Daubenton,  torn. 4,  tab.  4,  %.  2. 

That  of  the  cow,  in  Nic.  Hoboken,  yinat.  Secundtm  VilUm 
Una,  Ultrajefl.  1675,  8vo,  fig.  3  ;  and  in  J.  G.  Eberhard, 
over  bet  'verlojfen  der  Koe'tjeu,  Amfterdam,  1793,  8vo, 
tab.  I. 

Of  the  ewe.  Fab.  ab  AoiTAPENDENTE,  ^Z;  formal 0  Fitlu,  tab. 
17,  fig.  35 J  and  36;  and  De  Graaf,  Je  Mullerum  Orgams, 
tab.  20. 

Of  the  hind,  Daurenton,  torn.  6,  tab.  17. 
Of  the  rat,  ibid.  torn.  7,  tab.  38,  fig.  3. 
.  Of  the  genet,  (vlverra  genetta)  ibid.  torn.  9,  tab,  37,  fig.  z. 
Of  the  panthei-,  ibid.  tab.  i-6. 


§  334- 
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§  334.  The  ftrufture  and  form  of  the  uterus 
vary  very  confiderably  in  this  clafs.  In  no  inftance 
does  it  poffefs  that  thicknefs,  nor  has  its  parenchyma 
that  denfity  and  toughnefs,  which  are  obferved  in 
the  human  female  \  Of  thofe  which  I  have  dif- 
fered, the  fimia  fylvanus'  had  comparatively  the 
firmed  uterus.  The  two-toed  ant-eater  came  the 
next  in  order  in  this  refpea.  But  in  the  greater 
number  of  mammalia,  this  organ  is  thin  in  its 
coats,  refembling  an  inteftine  in  appearance,  and 
provided  with  a  true  mufcular  covering. 

§  335.  The  variations  in  form  of  the  impreg- 
nated uterus  n^ay  be  reduced  to  the  following 
heads  : 

I.  The  fimple  uterus  without  horns  C  uterus  /im- 
plex )y  which  is  generally  of  a  pyramidal  or  oval 
figure.  This  is  exemplified  in  thofe  animals,  where 
we  have  ftated  that  it  poffelTes  thick  coats.  Its 
circumference  in  fome  fimise  prefents  a  more  trian- 
gular form  than  in  the  woman  :  and  towards  the 
upper  part,  in  the  neighbourhood  of  the  fallopian 


*  "  The  human  uterus,  fays  Haller,  is  difFerent  from 
that  of  all  animals  which  I  have  difleded.  In  quadrupeds 
this  organ  is  a  true  mufcle,  fomething  like  the  cefophagus. 
It  is  thicker  in  rrian,  than  in  any  animal."  EUmmt.  PhtfioL 
torn.  1,  pt.  2,  p.  56. 

FF  3  tubes. 
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tubes,  there  is  an  obfcure  divifion  into  two  blind 
facs  %  (as  in  the  gibbon,  or  long-armed  ape) :  this 
diftinflion  is  more  ftrongly  exprcfled  in  the  lori, 
(lemur  tardigradiis J,  fo  as  to  form  a  nianifeft  ap- 
proach to  the  uterus  bicornis  '°. 

2.  A  fimple  uterus  with  ftraight  or  convoluted 
horns  ( uterus  bicornis ).  They  are  ftraight  in  the 
bitch  in  the  bats  of  this  country,  in  the  fea-otter, 
feal,  &c.  "  :  fomewhat  convoluted  in  the  cetacea 
mare and  hedge-hog,  and  ftill  more  tortuous  in 
the  bifulca 

3.  A  double  uterus,  having  the  appearance  of 
two  horns,  "which  open  feparately  into  the  vagina  : 
this  is  feen  in  the  hare  and  rabbit '%  ( uterus  du- 
plex ), 

4.  A  double  uterus,  with  extraordinary  lateral 


?  DaubentqNj  torn.  14,  tab.  5,  fig.  2. 

"  Ibid.  tab.  31,  fig.  4. 

"  Vesalius,  p.  585,  ed.  of  1555. 

"  Daubhntov,  torn.  9,  tab.  j6,  of  the  panther;  tab.  33, 
of  the  civet ;  tab.  37,  fig.  2,  and  tab.  38,  39,  of  the  genet ; 
toiii.  i  ^j  tab.  51,  of  the  feal. 

"  Tyson,  tab.  2,  fig.  3, 
La  Fosse,  tab.  45,  46. 

\^  It  is  feprefented  in  the  fhecp,  by  De  Graat,  tab.  20. 

In  the  cow,  by  HpBOKEN,  fig.  29,  30J  by  EflERHARn, 
tab.  I. 

Daubenton,  toin.  f,  tab.  45. 
V  De  Graaf,  tab.  25  ;  Daubenton, /of.  «/.  tab.  56. 

convq- 
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convolutions,  is  met  with  in  the  opoflum  and  kan- 
guroo     (uterus  anfruduofus ),  (See  note  (D). 

§  336.  Thcfe  various  forms  undergo  different 
changes  in  the  pregnant  (late. 

The  alteration  in  the  fimple  uterus  is,  on  the 
whole,  analogous  to  that  which  occurs  in  the  hu- 
man female. 

The  pregnant  uterus  bicornis  fuffers  a  different 
change  in  thofe  animals,  which  bear  only  one  at  a 
time,  from  that  which  it  undergoes  in  the  multi- . 
para.  The  fetus  of  the  mare  is  confined  in  its 
fituation  to  the  proper  uterus  In  the  cow  it  ex- 
tends at  the  fame  time  into  one  of  the  horns,  which 
IS  enlarged  for  its  reception  In  thofe,  on  the 
contrary,  which  bring  forth  many  young  at  once, 
as  alfo  in  the  double  uterus  of  the  hare  and  rabbit, 
both  cornua  are  divided  by  contracted  portions 
into  a  number  of  pouches  correfponding  to  that  of 
the  young ;  and  where  thofe  horns  are  flraight 
In  the  unimpregnated  ftate,  as  in  the  bitch,  they 
become  convoluted 

The 


Home,  in  the  Philof.  Tranf.  for  1795,  t^^-  fig-  i  i 
tab.  19,  fig.  3. 

'»  RoiNi,  pag.  181,  et  feq.  Fab.  ab.  Aquapendente, 
tab.  20,  21. 

"  HoBOKEN,fig.  I,  6,  31  ;  Eberhard,  tab.  9, 10. 
\  Fab.  ab  AoifAJ-ENDENTE,  tab.  28,  of  the  bitch. 

4  Id. 
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The  uterus  of  the  opoffam  and  kanguroo  fuflfers 
the  leaft  change  from  its  ufual  appearance  in  the 
impregnated  ftate.  For  thefe  ftrange  animals  bring 
their  young  into  the  world  fo  difproportionately 
fmall,  that  they  appear  like  early  abortions.  (See 
note  (E). 

§  337-  The  i^z//(9^;V;2 /w/jf-j  are  convoluted  upon 
each  other  in  a  kind  of  knob  in  fome  inflances,  as 
the  fimia  fyhamcs^  and  ftill  more  remarkably  in  the 
opoffum.  The  Jimbri<z  are  fometimes  fliaped  like  a 
funnel,  as  in  the  rabbit. 

§  338.  The  ovaria  are  generally  of  an  oval 
form,  and  have  the  ovula  Graafiana  buried  in  their 
parenchyma.  Thefe  veficles,  however,  project  ex- 
ternally in  fome  cafes,  as  in  the  pig ;  where  the 
ovaries  appear  tuberculated  on  the  furface  ^.  In  the 
hedge-hog  they  are  quite  loofe  and  feparate,  fo  that 
the  ovary  refembles  a  bunch  of  grapes,  and  thereby 
approaches  to  the  ftru£lure  of  the  bird. 

The  number  of  veficles  appears  to  accord  on  the 
whole  with  that  of  the  young,  which  a  mother  is 
capable  of  producing  during  her  life  \     And  the 

corpora 

Id.  tab.  24,  of  the  pig:  alfo Daubentojj,  torn.  5,  tab.  20, 
Fab.  ab  Aq^japiinpente,  tab.  25,  of  the  moufe. 
Id.  tab.  30,  of  the  guiiiea-pig. 

"*  Wrisbers,  in  the  Comment.  Soc.  Reg.  Scient.  Goetting, 
torn.  4,  p.  69. 

^  Hunter,  in  the  Philof.  Tmnf.  vol.  77,  p.  233. 

ThQ 


FEMALE  ORGANS  OF  GENERATION.  44I 


corpora  lutea,  which  have  received  this  name  from 
their  colour  in  the  ovaries  of  the  cow,  ^re  probably 
never  found  in  the  quadruped,  except  after  impreg- 
nation *. 

(B)  Birds. 

§  339.  The  female  organs  of  generation  in  this 
clafs  may  be  mofl  conveniently  arranged  under  three 
divifions  :  The  external  parts,  including  the  cloaca  ; 


The  wild  and  domeftlcated  races  of  the  fame  fpecie§  of 
animals  differ  very  remarkably  in  their  fertility  ;  which  dif- 
ference furnifhes  a  new  and  ftrong;  argument  againft  the  fup- 
pofed  pre-exiftence  of  previoufly  formed  germs  in  the  female 
ovary-  The  domeftic  fow  brings  forth  commonly  two  litters 
in  the  year,  each  of  which  confifts,  perhaps,  of  twenty  yomig 
ones.  The  wild  animal,  on  the  contrary,  becomes  pregnant 
only  once  in  the  year,  and  the  number  of  its  young  never  ex- 
ceeds ten.  Both  reach  about  the  fame  age  ;  viz.  twenty 
years. 

A  fimilar  difference  is  found  to  obtain  between  the  tame 
and  wild  cats  ;  as  alfo  between  the  domeftic  dove  and  the 
wood'pigeon.  How  fliould  thofe  domeftic  animals,  which 
defcend  from  the  original  wild  ftock,  produce  fuch  a  re- 
markably greater  number  of  young  ones,  if  thefe  are  merely 
to  be  evolved  from  germs,  which  have  exifted  fmce  the  firft 
creation  of  things  ? 

*  I  have  ftiewn  in  the  Comment.  Soc.  Goelttng.  that  corpora 
lutea  may  be  formed  in  the  ovaria  of  virgins,  as  empty  ca~ 
liees  are  fometimes  met  with  in  thofe  of  birds ;  and  have 
alfo  pointed  out  under  what  circumftances  this  takes  place  ; 
tojn.  9,  p.  loy. 

the 
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the  tubus  genitalis  (ovidu£l)  refembling  an  intelline ; 
and  laflly,  the  ovariuniy  which  is  almoft  entirely 
feparate  from  the  latter  part. 

As  the  general  ftrudure  of  thefe  parts  is  very 
uniform  in  all  birds,  we  may  take  as  an  example,  the 
moft  familiarly  know  fpecies,  the  hen  K 

§  340.  The  external  opening  of  the  genitals 
confifts  of  a  tranfverfe  Jlit  behind  the  oiTa  pubis, 
which  do  not  form  a  fymphyfis  :  this  is  larger  in  the 
hen  than  in  the  cock ;  and  its  fmaller  anterior  la- 
bium is  Covered  by  the  larger  pofterior  one  ( vela- 
brmi )' 

This  flit  leads  to  the  cloaca,  in  which  feveral 
organs  open,  (§  114).  Thefe  are  the  redum; 
the  two  ureters  on  the  prominent  margin  of  that 
part ;  the  vagina  on  the  left ;  behind  which,  and 
on  the  upper  part  of  the  cloaca,  there  is  the  bur/a 
Fabricii\  s 

§  341. 


s  For  the  fake  of  brevity,  I  refer  once  for  all  in  this  dc- 
fcription  of  the  generative  organs  of  birds,  to  the  excellent 
delineations  by  Ulmus  in  Aldrovandi's  Ornltholog.  torn.  2, 
p,  209,  cd.  of  1637,  and  by  De  Graaf,  tab.  18. 

*  The  opinion  of  the  celebrated  anatomift,  whofe  name 
this  myfterious  Organ  bears  ;  that  it  receives  and  retains  the 
femen  of  the  cock,  is  refuted  by  this,  among  other  circum- 
ftances ;  viz.  that  the  part  in  queftion  is  found  alfo  in  the 
cock,  where  it  is  adually  much  larger  than  in  the  hen ;  nay. 
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S  341.  In  the  tubus  genitalis,  which  confider- 
ably  refembles  an  inteftine,  and  is  really  on  the 
whole  very  ■uniform  in  its  appearance,  we  may, 
however,  difl-inguifh  three  parts.  The  vagina;  the 
proper  uterus ;  and  the  ovidudus :  the  latter  part 
terminates  in  the  infundibulum,  which  is  "very  diffe- 
rent in  its  ftrudlure  and  appearance. 


it  is  often  fo  fmall  tn  the  latter,  that  its  very  exiftence  has 
|a,tely  been  denied-  This,  however,  is  going  too  far.  For 
I  have  never  failed  in  finding  it,  at  leaft  in  young  hens  ; 
although  it  is  fomctimes  no  longer  than  a  barley-corn,  and 
inftead  of  being  lopfe,  as  in  the  cock,  is  clofely  inveftcd  by 
cellular  fubftance,  fo  that  its  demonftration  requires  fome 
care  and  attention.  The  opening,  by  which  it  may  be  in- 
flated, is  found  on  the  fuperior  furface  qf  thp  cloaca,  behind 
the  termination  of  the  reftum,  and  on  the  front  edge  of  a 
fmall  eminence  (fcuUllum) ,  the  fize  and  development  of 
which  feem  to  he  in  an  inverfe  ratio  to  thofe  of  the  burfa. 

From  all  the  obfervations,  which  I  have  been  able  t(j 
make  on  this  part  (which  Peiirault  very  inappropriately 
termed  le  tro'tfieme  cucum)  I  am  led  to  conclude,  that  the 
funcHon,  which  forms  its  final  ufe,  muft  belong  to  the  male,"^ 
and  that  it  is  only  to  be  confidered  as  a  mechanical  rudi- 
ment in  the  hen,  thereby  affording  another  example  of  the 
■union  of  the  two  principles  in  the  formative  impulfc.  (See 
J  37,  and  the  laft  note  bat  one  in  that  paragraph). 

In  the  prefent  inftance  the  teleological  principle  is  manl- 
fefted  in  the  burfa  of  the  cock,  and  tlie  mechanical  in  that  of 
the  hen.  In  the  breads,  on  the  contrary,  the  cafe  is  re- 
verfed  :  the  teleogical  principle  prevails  in  the  female  fex, 
where  the  final  uie  or  purpofe  of  the  glands  is  difccrned;' 
and  thefe  parts  are  formed  jn  the  male,  merely  as  rudiments 
in  compliance  with  the  mechanical  principle. 

The 
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The  njanna  Is  about  one  inch  and  a  half  Ion'', 
and  very  extenfile  :  it  follows  a  tortuous  courfe. 

The  uterus  is  about  the  fame  length,  but  larger, 
and  thicker  in  its  parietes  j  and  folded  internally. 
(See  note  (F). 

The  ovidudus  (in  French  la  portiere )  appears 
like  a  continuation  of  the  laft  mentioned  part :  it  is 
about  one  foot  and  a  half  long,  convoluted  like  an 
inteftine,  and,  though  flightly  contra6led  at  inter- 
vals, on  the  whole  conical,  fo  that  it  decreafes  in 
diameter  to  the  infundibulum.  Its  internal  coat  is 
covered  with  innumerable  papillae,  which  fecretc 
the  white  of  the  egg  ;  and  the  whole  tube  is  con- 
Becled  above  to  the  fpine  by  a  kind  of  mefentery 
( mefonietrium  or  meferaoji  uteri  J. 

It  opens  by  its  fmall  end  into  the  infundibulum, 
"which  is  an  expanded  part,  analogous  to  the  fim- 
briated extremity  of  the  Fallopian  tube,  for  receiving 
the  yolk  from  the  ovarium.  This  infundibulum  is 
formed  of  a  delicate  membrane,  with  a  very  ele- 
gantly folded  margin ;  which  is  connected  behind 
to  the  uterus  by  means  of  a  round  tendinous 
cord. 

§  342.  The  ovarium,  refembling  in  its  appear- 
ance a  bunch  of  grapes,  lies  under  the  liver,  and 
contains  in  a  young  laying  hen  about  five  hundred 
yolks,  varying  in  fize  from  a  pin's  head,  to  their 
.perfect  magnitude  :  the  largeft  always  occupy  the 
«2  external 
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external  circumference  of  the  part.  Each  yolk  is 
inclofed  in  a  membrane  f  calyx  J  which  is  joined 
to  the  ovarium  by  means  of  a  fliort  ftalk  or  pedicle 
(peliolus).  A  white  (hining  line  forms  on  the 
calyx,  when  the  yolk  has  attained  its  completei 
magnitude.  The  membrane  burfting  in  this  part, 
the  contained  yolk  efcapes,  and  is  taken  up  by  the 
infundibulum  in  a  manner,  which  we  cannot  eafily 
conceive  ^.  It  then  palTes  along  the  oviduct,  and 
acquires  in  itspaflfage  the  white  and  (hell.  The  calyx 
on  the  contrary  remains  connected  to  the  ovarium  ; 
but  it  contrails  and  diminiflies  in  fize,  fo  that  in 
old  hens,  which  have  done  laying,  the  whole  in* 
ternal  organs  of  generation  nearly  difappear. 


'  Wepfer  Cicuta  aquatics  Hiftorla  et  Nox<e.  p.  173. 

This  forms  one  of  the  many  inrtances  j'n  the  animal  eco- 
nomy, of  remarkable  and  peculiar  motions,  which  cannot  be 
referred  to  any  of  the  general  vital  and  motive  powers,  as 
conti-aflility,  irritability,  &c.  according  to  the  phyfiological 
notions,  which  have  been  hitherto  affixed  to  thofe  terms. 
Hence  I  have  arranged  them  as  fpeciniens  of  a  peculiar 
principle  or  vita  propria,  without  prefuming  to  give  any 
explanation  of  the  fubjed.  This  term  will  fcrve  to  denote 
and  diftinguiih  them  until  the  received  opinions  on  the 
above-mentioned  general  vital  powers  fhall  have  beenfo  far 
altered  or  modified,  as  to  include  thefe  peculiar  cafes.  I 
have  entered  more  fully  into  this  fubjedl  in  my  Curx  ite^ 
rata  de  vi  vitali  fangulni  denegandd,  vild  autem  propria  felt. 
St  quibufdatn  Corporis  Humani  partlhus  ad/erendd.  Goettin- 
gcn.  X795,  4to. 


(C)  Am- 
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(C)  Amphibia. 

§  343.  The  tortoife  has  a  manifeft  clitoris,  lying 
in  the  cloaca.  The  uterus,  oviduft  and  ovarium 
have  on  the  whole  much  analogy  with  thofe  of 
birds ;  but  all  thefe  parts  are  double,  and  have 
two  openings  into  the  cloaca  ^  The  tw^o  uteri 
are  thick  and  flefhyj  while  the  ovidufts  are  thin  and 
delicate. 

§  344.  The  frogs  of  this  country  have  a  large 
uterus  divided  by  an  internal  partition  into  two 
cavities,  from  which  two  long  convoluted  ovidui5ts 
arife,  and  terminate  by  open  orifices  at  the  fides  of 
the  heart.  The  ovaria  lie  under  the  hver,  fo  that 
if  is  difficult  to  conceive  how  the  ova  get  into  the 
above  mentioned  openings.  The  uterus  opens  into 
the  cloaca 

The  toads  have  not  the  large  uterus ;  but  their 
ovidufts  terminate  by  a  common  tube  in  the 
cloaca 

§  345.    The  lizards  of  this  country  have  on 


«  Caloesi,  tab.  6,  fig.  9,  10. 

»  RosEL,  tab.  6,  fig.  2,  tab.  7,  8. 

Ibid.  tab.  21,  fig.  24. 
The  ftruchire  is  the  lame  in  the  rana  ftps  (Surinam  toad). 
Sec  Camp  Ell's  Smaller  JVrUwgs,  vol.  i,  pt.  i,  tab.  3,  fig-  i- 

the 
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the  whole  a  fimilar  ftruaureto  that  of  the  lafl:  men- 
tioned animals.  Their  ovidufts  are  larger,  but 
fliorter,  and  the  ovaria  contain  fewer  ova. 

§  346.  Female  ferpents  have  double  external 
openings  of  the  genitals  for  the  reception  of  the 
double  organs  of  the  male  (fee  §  346).  The  ovi- 
du£ts  are  long  and  much  convoluted.  The  ovaria 
refemble  rows  of  beads,  compofed  of  yellow  ve- 
ficles. 

(D)  Fishes. 

§  347.  "We  ihall  take  the  torpedo  and  the  carp 
as  examples  of  the  two  chief  divifionsof  the  clafs, 
as  we  did  in  fpeaking  of  the  male  organs 

In  the  former  fifli'^  there  are  two  uteri,  communi- 
cating with  the  cloaca  by  means  of  a  common 
vagina.  The  ovidufts  form  one  infundibulum, 
which  receives  the  ova  as  they  fuccefllvely  arrive  at 
maturity.  Thefe  are  very  large  in  comparifon  with 
thofe  of  the  bony  fiflies.  The  yolk,  in  its  paffage 
through  the  ovidudt,  acquires  its  albumen,  and 
Ihell.    The  latter  is  of  a  horny  confiftence,  and  is 


"  Cavolini,  loco  citato. 

"LoRENZiNi,  tab.  3,  fig.  I,  2,  alfo  Monjio**  Piv/iolo^y 
6/  Fifkctf  tab.  3  and  13,  of  the  Ikatf. 

ftnown 
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known  by  the  name  of  the  fea-moufe  'K  It  has  an 
elongated  quadrangular  figure,  and  its  four  corners 
are  curved  and  pointed  in  the  fkate,  while  they 
form  horny  plaited  eminences  in  the  lharks 
The  fecretion  of  the  albumen,  and  the  formation 
of  the  fhell  are  performed  by  the  papillous  inter- 
fial  furface  of  the  du£l ;  and  chiefly  by  two  glan- 
dular fwellings  which  appear  towards  its  anterior 
extremity  in  the  fummer  months,  \Vhile  the  eggs 
are  being  laid 

The  ftrudure  is  much  more  fimple  In  the  carp, 
and  probably  alfo  in  the  other  oviparous  bony  fifhes. 
The  two  roes  occupy  the  fame  pofition  as  the  foft 
roe  of  the  male  does  (§327).  They  are  placed  at 
the  fide  of  the  inteftines,  liver,  and  fwimming 
bladder,  as  far  as  the  anus.  They  confift  of  a  deli- 
cate membrane  inclofing  the  ova,  which  are  all  of 
one  fize,  and  extremely  numerous  (more  than 
io®,ooo  in  the  carp)  ;  and  terminate  by  a  common 
opening  behind  the  anus  ^\  (See  note  (G). 


"  W.  G.  TiLE§ius,  on  the  horny  Eggs  of  F'lfbes,  or  Sea- 
mice,  as  they  are  commonly  called.    Leipzig.  1802,  410.  tab. 

J.Hermann,  Talula  AJlmtatum  AnimaVtum,  p.  279. 

Thele  temporary  organs  were  known  toARisToxLE,  who 
calle4  them  breafts.  See  alfo  Rondelet  de p'tfcihus  marms, 
p.- 380.  Collins, vol,  a,  tab.  43.  Monro  and  Txlesius, 
he.  c  'ltat. . 

•     pE^iT,  he.  c'ltat. 

(E)  In- 
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(E)  Insects. 

§  348.    We  fhaH  here  notice  the  two  fpecies  _ 
only,  which  were  mentioned  in  the  former  chap- 
ter '^ 

Each  of  the  large  ovaria  of  the  gryllus  verrucl 
njorus  contains  about  fifty  ova  difpofed  in  bundles.' 
The  two  organs  are  conneded  together  at  their 
pofterior  extremities,  and  open  between  the  two 
flieaths  of  a  part  by  which  they  are  difcharged  from 
the  body 

In  the  filkworm  moth  "  on  the  contrary,  the 
ovarium  refembles  four  rows  of  pearls :  each  row 
contains  about  fixty  ova,  which  are  laid  from  the 
end  of  the  abdomen  after  palling  through  a  fliort 
du6t,  which  has,  however,  conneded  with  it  feveral 
'  veficular  proccfles  of  uncertain  ufe. 

(F)  Vermes. 

§  349.  We  lhall  defcribe  here  the  female  ge- 
nitals of  thofe  two  animals  only,  whofe  male  organs 
were  noticed  in  the  preceding  chapter 


In  the  works  quoted  In  note  12,  §  328,  delineations  of 
the  female  organs  of  generation  of  the  infefts  there  mention- 
ed, v>  i\\  be  found. 

Roszh,  kc.  citat.  tab.  9,  fig.  3. 
'»  Malpighi,  tab.  12,  fig.  1,2. 

"  For  an  account  of  thefe  parts  in  fomc  other  genera,  fee 
the  works  quoted  in  note  15,  §  329. 

OG  The 
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The  opening  of  the  genitals  of  the  female  round- 
worm ( afcarh  Iwnbricoides )  is  fituated  near  the 
middle  of  the  body,  and  leads  to  a  (hort  canal, 
which  'divides  into  two  tubes.  Thefe  gradually  con- 
trad  into  two  flender  threadlike  oviduds  j  which 
are  very  long  and  varioufly  convoluted  It  happens 
occafionally  ,  that  the  integuments  of  the  worm 
burft  and  fome  turns  of  the  du^  protrude  :  thefe 
have  been  miftaken  for  young  worms,  and  have 
given  rife  to  the  erroneous  notion  that  the  animal 
is  viviparous.  (See  note  (H). 

The  ftru£lure  of  the  parts  is  very  fimple  in  the 
cuttle- fifli.  There  are  two  ovaria,  containing  ova 
of  various  fizes ;  and  a  common  tube  leading  to  the 
anus  ^.  (For  an  account  of  the  organs  of  genera- 
tion in  fome  others  of  the  lower  clalTes,  fee  note 

*  ;Ttst>N  inutile  Pbi&f.  iTtan/i  Wl.  45,  fig-  2,  or  in  his 
fvorksf,-,  'London,  4^0-  *75'' -l/^fnir 

(T^he  famq.  parts  have  -alfo  been  reprefented  by  Dr. 
Hooper,  in  tlie  Memoirs  of  tin  London  Medical  Society,  vol.  5, 
and  by  Dr.  Baillie  in  his  tltgzxit  Fafcicult  of  Morbid  Anatomy , 
jFafcic.  4,  pi.  9,  fig.  3  and  5.  T.) 

TuR».  Needham,  Nouvelles  Obf.  Microfc.  tab.  2. 
Compare  with  this,  the  delineations  by  Lister,  which 
indeed  are  fomewhat  different.  Conchylior.bi'Oalv.  excrcit.  Anat. 
Tenia.    Lond.  1696,  4tt>.  tab.  i>  fig-  ip }  and  by  Swam- 

MERDAM,  tab.  52,  fig.  10- 
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Additmal  Notes  to  the  Twenty-fourth  Chapter* 

(Aj  Ovaria  are  found  in  the  females  of  all 
animals  where  the  male  poffelTes  tefiicles  :  but  their 
ftrudlure  is  in  general  more  fimple  than  that  of  the 
latter  glands,  particularly  in  the  firft  clafs.  Thefc 
bodies  were  formerly  called  the  female  iejlicles ; 
but  the  term  ovary  is  much  preferable,  as  it  denotes 
the  fundion  which  the  parts  perform  in  the  ani- 
mal economy.  For,  if  the  office  of  thefe  bodies 
be  at  all  dubious,  when  their  ftrudlure  is  confidered 
in  man  and  moft  of  the  mammalia  ;  their  organi- 
zation is  fo  evident  in  the  other  clalfes,  that  no 
doubt  can  be  entertained  refpedting  their  phyu- 
ology.  It  is  manifefl:  in  all  thefe,  tliat  the  ovaria 
ferve  for  the  growth  and  prefervation  of  the  germs 
or  ova,  which  exifl:  in  thefe,  bodies,  completely 
formed  before  the  adt  of  copulation.  Analogy- 
leads  us  to  conclude  that  thefe  bodies  have  the  fame 
office  in  the  mammalia ;  and  thus  our  explanation 
and  illuftration  of  this  moft  interefting  part  of 
phyfiology  are  entirely  derived  from  refearches  in 
comparative  anatomy. 

(B)  In  confequence  of  the  horizontal  pofition 
of  the  body  of  quadrupeds,  the  clitoris  is  at  the 
under  margin  of  the  orifice  of  the  vagina,  inftead 
of  the  upper  one,  as  in  women. 

~    c  o  ^  It 
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It  is  much  larger  in  the  fimlae  than  in  women. 
The  Lemur  (macauco),  the  carnivora,  and  mod  of 
the  rodentia  have  it  alfo  very  large. 

None  of  the  mammalia  poflefs  nymphsc ;  and 
there  is  general  merely  a  thin  border  of  the  integu- 
ments inftead  of  labia  pudendi. 

(C)  CuviE  R  confiders  the  openJng  of  the  urethra 
as  forming  the  diflinclion  in  quadrupeds  between 
the  vulva  and  the  vagina  ;  now  this  aperture  is 
fituated  in  many  animals  at  a;  confiderable  diftance 
within  the  external  opefiing  of  the  genitals. 

There  is  a  contraded  circle  in  (his  fuuation  in 
the  otter,  dog,  cat,  and  ruminating  animals,  which 
he  confiders  as  analogous  to  the  hymen.  He  men- 
tions alfo  the  exigence  of  a  confiderable  fold  in  the 
bear  and  hyena,  in  this  fituation  j  and  that  he  has 
found  a  manifefl  hymen  in  the  hyrax.  According 
to  the  fame  author,  the  mare  and  afs,  and  fome  of 
the  fimise  have  an  analogous  ftruclure.  Hence, 
he  concludes,  that  the  hymen  is  not  a  part  exclu- 
fively  peculiar  to  the  human  fpecies.  Lemons 
d'Anat.  comp.  tom.  5,  p.  Ii8,  133.  It  appears, 
however,  clearly  from  his  own  defcriptions  that  the 
parts  in  the  above-mentioned  animals  only  bear  a 
remote  refemblance  to  the  human  hymen. 

(D)  As  the  procefs  of  generation  in  thefe 
fingular  animals  deviates  very  confiderably,  in  fome 

oi 
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of  Its  parts,  from  the  fame  fandlion  as  obferved  in 
the  other  mammalia,  a  confiderable  difference  is 
found  in  the  generailve  organs  :  of  which,  as  the 
fubje*^  is  a  very  interefting  one,  I  fhall  prefent  the 
reader  with  a  more  detailed  defcription,  from  the 
paper  of  Mr.  Home,  in  the  Philofophical  Tranfac- 
tions  for  1795. 

"  The  vagina  (of  the  kanguroo)  is  about  an  inch 
and  a  half  in  length,  beyond  which  it  is  divided 
into  two  feparate  canals,  and  on  the  ridge,  which 
lies  between  them,  opens  the  meatus  urinarius. 

"  Thefe  two  canals  are  extremely  narrow  for 
about  a  quarter  of  an  inch  in  length,  and  their 
coats  at  this  part  very  thick,  but  afterwards 
they  become  more  dilated;  'they  diverge  in 
their  courfe,  and  pafs  upwards  for  nearly  four 
inches  in  length  ;  they  then  bend  towards  each 
other,  fo  as  to  terminate  laterally  in  the  two  angles 
of  the  fundus  of  the  uterus,  of  which  they  appear 
]to  be  an  uniform  continuation. 

**  The  uterus  itfelf  is  extremely  thin  ai)d  mem- 
branous, and  its  coats  infundibular  in  its  fhape, 
^d  fituated  in  the  middle  fpace  between  thefe 
canals ;  it  is  largefl;  at  its  fundus,  and  becomes 
fmaller  and  fmaller  towards  the  meatus  urinarius, 
where  it  terminates ;  the  uterus  at  that  part  in  the 
virgin  ftate  being  impervious. 

"  The  fame  internal  membrane  appears  to  be 
foijtinued  over  the  inner  furface  of  the  uterus  and 

003  lateral 
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lateral  canals ;  it  is  thrown  into  feveral  folds,  form- 
ing longitudinal  projeding  ridges  ;  one  of  thefe 
conftitutes  a  middle  line,  extending  the  whole 
length  of  the  uterus,  and  dividing  it  into  two  equal 
parts. 

"  The  ovaria,  as  well  as  the  fimbrias,  both  in 
appearance  and  fituation,  refemble  thofe  of  other 
quadrupeds  ;  the  fallopian  tubes  follow  nearly  the 
fame  courfe  to  the  uterus,  but  a  little  way  before 
they  reach  it  they  dilate  confiderably,  forming  an 
oval  cavity  ;  the  coats  of  this  part  are  alfo  much 
thicker  than  thofe  of  the  reft  of  the  canal,  and  they 
are  fupplied  with  anunufual  number  of  blood-velTels, 
giving  thefecavities  a  glandular  appearance.  Thefallo- 
plan  tubes  after  having  formed  thefe  oval  enlargements 
contract  again,  and  pafs  perpendicularly  through 
the  coats  of  the  uterus  at  its  fundus,  and  terminate 
in  two  projedling  orifices,  one  on  each  fide  of  the 
ridge  formed  by  a  fold  of  the  internal  membrane. 

"  In  the  impregnated  ftale,  the  uterus,  and  two 
lateral  canals  have  their  cavities  very  much  in- 
creafed  in  fize ;  but  that  of  the  viterus  is  the  mod 
enlarged  :  the  communication  between  thefe  canals 
and  the  vagina  Is  completely  cut  off,  by  the  con- 
ftriiSled  parts  clofe  to  the  vagina  being  filled  with  a 
thick  infpiffated  mucus ;  and  in  this  flate  of  the 
parts  there  is  an  orifice  very  diflinaiy  to  be  feen, 
ciofe  to  the  meatus  urinarius,  large  enough  to 
admit  a  hog's  bridle,  leading  dlredly  into  the  ute- 

rus. 
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rus,  where  in  the  virgin  ftate  no  fuch  paflage  could 
be  obferved. 

"  Immediately  after  parturition,  the  parts  ar« 
nearly  brought  back  into  their  original  ftate :  the 
only  circumftance  deferving  of  notice  is,  that  the 
opening  leading  diredly  from '  the  uterus  to  the 
vagina,  which  is  not  met  with  in  the  virgin  ftate, 
after  being  enlarged  by  the  paflage  of  the  foetus, 
forms  a  proje£ting  orifice,  and  almoft  vi'holly  con- 
ceals the  meatus  urinarius. 

"  Were  we  to  confider  the  uterus  and  its  ap- 
pendages in  the  unimpregnated  ftate,  the  two  lateral 
canals  would  appear  to  be  the  proper  vagina,  parti- 
cularly as  they  begin  at  the  meatus  urinarius,  which 
is  commonly  placed  at  the  entrance  of  the  proper, 
or  true  vagina,  and  receive  the  penis  in  coition, 
the  end  of  which  is  pointed  to  fit  it  for  that  pur- 
pofe;  in  fome  fpecies  of  the  opoflum  the  male 
has  a  double  glans,  each  of  them  pointed,  and 
diverging  from  the  other,  fo  as  to  enter  both 
canals.  But  when  we  find  thefe  canals  in  the  im- 
pregnated ftate,  forming  with  the  uterus  one 
general  refervoir  of  nourifhment  for  the  fcetus,  and 
all  communication  during  that  period  between 
them  and  the  vagina  cut  off,  we  confider  them 
more  immediately  as  appendages  to  the  uterus 
than  the  vagina." 

In  the  opoflum  ( didelpJ/is  marfupialis J,  the 
vagina  divides,  as  it  approaches  the  uterus,  into 

G  G  4  two 
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two  tubes :  and  the  meatus  urinarius  opens  at  the 
point  of  divifion.  From  each  tube  a  canal  com- 
mences, which  runs  outwards,  and  then  returns 
in  the  fame  courfe  to  open  into  a  middle  cavity ; 
from  which  the  cornua  uteri  arife.  The  changes 
which  thefe  parts  undergo  in  the  impregnated  (late 
have  not  hitherto  been  afcertained. 

(E)  The  paffage  of  the  foetus,  in  the  opofTum 
tribe  and  the  kanguroo,  from  the  cavity  of  the 
uterus  into  the  falfe  belly,  where  it  adheres  by  its 
mouth  to  the  nipple,  prefents  one  of  the  moft  fm- 
gular  and  interefting  phenomena  in  the  whole 
circle  of  comparative  anatomy.  Phyfiologifts  have 
not  yet  afcertained,  whether  the  embryo  poffefTes, 
at  any  period,  a  connexion  with  the  uterus  fimilar 
to  that  which  is  obferved  in  the  other  mammalia : 
but  it  appears  very  probable,  that  the  procelTes, 
which  follow  the  paffage  of  the  ovum  from  the 
ovarium,  are  entirely  different  in  thefe  animals,  from 
thofe  which  take  place  in  the  other  mammalia. 
Neither  has  the  precife  period,  at  which  the  foetus 
enters  the  falfe  belly,  been  hitherto  (hewn. 

The  following  ftatement  of  the  fub]e£l:,  as  far  as 
it  is  at  prefent  known,  is  derived  from  Mr.  Home's 
paper. 

The  uterus  and  lateral  canals,  in  their  pregnant 
ftate,  are  diftended  with  a  very  adhefive  jelly  of  a 

bluifli 
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Muifh  white  colour  ;  which  alfo  fills  the  oval  en- 
largements of  the  fallopian  tubes. 

«  In  the  cavity  of  the  uterus,  fays  Mr.  Home, 
I  deteaed  a  fubftance,  which  appeared  organized  ; 
k  was  enveloped  in  the  gelatinous  matter,  and  fo 
fmall  as  to  make  it  difficult  to  form  a  judgment 
refpefting  it ;  but  when  compared  with  the  fcetus 
after  it  becomes  attached  to  the  nipple,  it  fo 
exaftly  refembled  the  backbone  with  the  pofte- 
rior  part  of  the  Ikull,  that  it  is  readily  recognized  to 
be  the  fame  parts  in  an  earlier  ftage  of  their  form- 
ation." 

This  fubftance  is  reprefented  in  plate  20,  fig.  2  ; 
but  the  engraving  does  not,  in  my  opinion,  polTefs 
the  flighteft  fimilitude  to  the  parts  mentioned  by 
Mr.  Home. 

The  fize  of  the  foetus  at  the  time  it  leaves  the 
uterus  is  not  yet  afcertained.  The  fmalleft,  which 
has  been  hitherto  found  in  the  falfe  belly,  weighed 
twenty-one  grains ;  and  was  lefs  than  an  inch  ia 
length.  In  another  inftance  it  was  "  thirty-one 
grains  in  weight,  from  a  mother  of  fifty-fix  pounds. 
In  this  inftance  the  nipple  was  fo  ftiort  a  way  in  the 
mouth,  that  it  readily  dropped  out,  wc  muft  there- 
fore conclude  that  it  had  been  very  recently  attached 
to  it. 

The  foetus  at  this  period  had  no  navel  firing, 
nor  any  remains  of  there  ever  having  been  one ;  it 
^ould  not  be  faid  to  be  p^rfedly  formedj  but  thofe 

parts 
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parts  which  fit  it  to  lay  hold  of  the  nipple  were 
more  fo  than  the  reft  of  the  body.  The  mouth  was 
a  round  hole,  juft  enough  to  receive  the  point 
of  the  nipple  ;  the  two  fore-paws,  when  com- 
pared to  the  reft  of  the  body,  were  large  and  ftrong, 
the  little  claws  extremely  diftinck ;  while  the  hind- 
legs,  which  are  afterwards  to  be  fo  very  large,  were 
both  fhorter  and  fraaller  than  the  fore  ones.'* 

*'  The  mode  in  which  the  young  kanguroo  pafles 
from  the  uterus  into  the  falfe  belly,  has  been  matter 
of  much  fpeculation  ;  and  it  has  even  been  fup- 
pofed  that  there  was  an  internal  communication 
between  thefe  cavities  ;  but  after  the  moft  diligent 
fearch,  I  think.  I  may  venture  to  affert  that  there  is 
no  fuch  paffage.  This  idea  took  its  rife  from  their 
being  no  vifible  opening  between  the  uterus  and 
vagina,  in  the  unimpregnated  ftate ;  but  fuch  an 
opening  being  very  apparent,  both  during  preg- 
nancy, and  after  parturition,  overturns  this  hypo- 
thefis  ;  for  we  cannot  fuppofe  that  the  fottus,  when 
it  has  reached  the  vagina,  can  pafs  out  in  any  other 
way  than  through  the  external  part."  This  palTagc 
will  be  facilitated  by  the  power  which  the  animal 
polTelTes  of  drawing  down  the  falfe  belly  to  the 
vulva,  which  has  naturally  a  confiderable  projec- 
tion. 


(F)    In  fpeaking  of  the  uterus  and  vagina  of 
birds,  the  author  does  not  fufficiently  keep  up  the 
2  diftinclion 
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diftin£lion  which  ought  to  be  obfcrved  between  an 
uterus  and  an  ovidu6i. 

The  germ,  or  ovum,  pafles  from  the  ovanum 
through  a  canal,  which  either  conveys  it  out  of  the 
body,  (as  in  the  cafe  of  the  egg)  or  tranfmits  it  into 
another  organ.  The  latter  is  a  cavity,  admitting  of 
enlargement,  and  having  the  germ  attached  to  its 
parietes  by  means  of  veffels,  which  nourlfh  and  pre- 
ferve  it,  until  it  has  acquired  a  certain  development. 

The  firfl:  mentioned  organs  are  found  in  all  the 
four  clalTes  of  vertebral  animals :  they  are  called 
fallopian  tubes  in  the  mammalia ;  and  oviduds  in  the 
three  other  claffes.  The  latter  belongs  to  the  mam- 
malia only,  and  is  their  uterus.  We  find,  however, 
that  the  author  fpeaks  of  the  uterus  of  other  claffes: 
the  difference  in  the  office  of  the  parts  is  fo  ftriking 
that  they  fliould  on  no  account  be  confounded  to- 
gether. 

(G)  The  ovaria  of  fiflies  generally  contain  a 
very  large  number  of  ova,  fo  as  to  account  to  us 
fatisfadorily  for  the  aftonifliing  multitudes  in  which 
fome  Ipecies  are  formed.  In  a  perch  weighing  one 
pound  two  ounces,  there  were  69,216  ova  in  the 
ovarium  :  in  a  mackarel  of  one  pound  three  ounces, 
129,200  :  in  a  carp  of  eighteen  inches  Petit  found 
342,144:  and  in  a  fturgeon  of  one  hundred  and 
fixty  pounds,  there  was  the  enormous  number  of 
1,467,500. 

(H)  The 
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(H)  The  genital  tubes  of  the  afcaris  contain  a 
milky  fluid,  which,  when  examined  by  the  micro* 
fcope,  is  found  to  contain  numerous  ova. 

The  afcaris  vernicularis  poffeffes  a  genital  appa- 
ratus of  the  fame  appearance  with  that  of  the  lum- 
hricoides.  Dr.  Hooper  in  Trans,  of  the  Lsnd.  Med. 
Soc. 

(I)  The  ova  of  the  cuttle-fifh,  when  difchargcd 
from  the  body,  are  connected  into  bunches,  exadly 
refembling  grapes,  by  a  tenacious  and  duftile  fub- 
llance.  The  fimilarity  is  fo  ftriking  as  to  have 
given  rife  to  the  term  of fea-grapes,  which  is  applied 
to  them  in  common  language.  In  the  fepia  odopus 
and  loligo  (calraar)  they  form  fmall  raafl'es. 

(K)  Moft  of  the  gaderopodous  mollufca  arc 
true  hermaphrodites,  and  have  the  male  and  female 
organs  of  generation  united  in  the  fame  indi- 
vidual ;  but  they  copulate,  fo  that  each  fecun- 
dates, and  is  fecundated.  The  common  Aug  (li- 
max  J  and  fnail  (helix)  afford  the  moft  familiar 
examples  of  this  ftruclure.  They  poffefs  an  ova- 
rium, ovidufl,  teftis,  vas  deferens,  and  penis.  The 
oviduft  and  vas  deferens  open  into  a  cavity  fituated 
under  the  right  fuperior  horn ;  and  the  penis  is 
contained  in  the  fame  cavity.  The  latter  part  en- 
ters the  ovidud  of  the  other  animal  at  the  time  of 
copulation. 

The 
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The  fnail  has,  in  addition  to  thefe  organs,  a  very 
fingular  one,  the  ufe  of  which  is  quite  obfcure.  It 
confifls  of  a  cavity  with  an  eminence  at  bottom  ; 
from  which  a  (harp  pointed,  thin,  calcareous  body 
proceeds.  This  can  be  thruft  forth  from  the  ca- 
vity, atld  is  employed  by  the  fnails  to  prick  each 
other  before  the  aft  of  copulation. 

In  the  acephalous  mollufca,  fuch  as  the  oyfler, 
mufcle.  Sec.  there  is  no  difcernible  organ  of  gene- 
ration, except  an  ovarium,  which  varies  in  fize  and 
colour  at  different  periods  of  geftation. 

The  fame  obfervation  holds  good  alfo  of  the  <3/?^- 
rias  (ftar-fifti)  md  echinus  (fea-urchin).  In  both 
thefe  genera  the  ovaria  confifl  of  feveral  diftind 
raaffes  of  ova. 

The  procefs  of  generation  In  the  zoophytes  re- 
fembles  the  growth  of  buds  and  branches  in  trees  j 
and  therefore  thefe  animals  contain  no  generative 
organs,  nor  have  any  diftindion  of  fex. .  This  is  the 
cafe  in  the  polype  C hydra )  and  the  fea  anemone 
adinia )  ;  where  the  young  fhoot  out  from  any 
part  of  the  furface  of  the  parent.  If  thefe  animals 
are  cut  in  two,  the  divided  portions  will  form  per- 
fed  animals. 


(     4^2  ) 
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ON  THE  FCETUS    OF  THE  MAMMALIA,  AND  THE 
ORGANS  WITH  WHICH  IT  IS  CONNECTED'. 

S  350.  The  firft  parts  which  can  be  difcerned 
in  the  uterus  after  impregnation,  are  the  mem- 
branes (involucra)  of  the  ovum;  in  which  the 
embryo  itfelf  becomes  vifible  after  a  certain  period. 
By  means  of  the  navel-firing  the  foetus  is  connefled 
to  thefe  membranes,  and  confequently  to  the  uterus 
of  the  mother  ;  from  which  its  nourifhment  is  de- 
rived until  the  time  of  birth.  It  will,  therefore,  be 
the  natural  method  to  pafs  from  the  defcription 
of  the  uterus,  to  that  of  the  membranes,  and  other 
parts  of  the  after  birth  ;  and  to  confider  in  the 
lad:  place  whatever  may  be  worthy  of  remark  con- 
cerning the  embryo  itfelf. 

§  351,  The  mode  of  connexion  of  the  preg- 
nant uterus  with  the  membranes  of  the  ovum, 
and  thereby  with  the  embryo  itfelf,  difplays  three 
chief  differences  in  the  various  mammalia. 


'  Much  information  on  the  fubjeft  of  this,  and  of  the  laft 
chapter,  is  contained  In  Dr.  J.  F.  Lodstein's  EJaifurIa 
Nutrition,  du  Fdtiis.    Strafb.  1802,  4to. 

Either 
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Either  the  whole  external  furface  of  the  ovum 
adheres  to  the  cavity  of  the  uterus ;  or  the  con- 
ne£lion  is  efFeded  by  means  of  a  fimple  placenta; 
or  by  more  numerous  fmall  placentas  (coty- 
iedonsj. 

§  352.  The  fir  ft  kind  of  ftrudure  is  obferved 
in  the  iow  ^ ;  and  is  ftill  more  manifeft  in  the  mare. 
In  the  latter  cafe,  the  external  membrane  of  the 
ovum,  the  chorion,  may  be  faid  to  form  a  bag-like 
placenta.  Numerous  and  large  branches  of  the  um- 
bilical veflels  ramify  through  it,  particularly  in  the 
latter  half  of  the  period  of  pregnancy  ;  and  its  ex- 
ternal furface  is  covered  with  innumerable  floccix- 
lent  papiilse,  which  connect  it  to  the  infide  of  the 
uterus 

§  353.  In  thofe  animals  of  this  clafs,  where 
the  embryo  is  nourifhed  by  means  of  a  placenta, 
remarkable  varieties  occur  in  the  feveral  fpecies  j 
fometimes  in  the  form  and  fucceffive  changes  of  the 
part  J  fometimes  in  the  ftrudure  of  the  organ  as 
being  more  fimple  or  complicated. 

In  moft  of  the  digitated  mammalia,  as  well  as  in 
the  quadrumana,    the  placenta  has  a  roundifli 


*  Fab.  ab  AquaJend.  tab.  25  and  26.  D^uBEhiTOH, 
torn.  5,  tab.  21,  22.  ^ 
t  Fab.  ab  AqvAPSSD.  tab,  21,  2i  ;  tab  aj,  fig.  46. 

fbrmj^ 
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form  * ;  yet  it  confifls  fometlmes  of  two  halves 
lying  near  together  ;  and  in  the  dog,  cat,  martin, 
&c.  it  refembles  a  belt  (cinguhim  or  zo)ia  ' ).  Its 
form  in  the  pole-cat  holds  the  middle  between  thefe 
two  ftruQures ;  as  there  are  two  round  mafles 
joined  by  an  intervening  narrower  portion 

I  have  difcovered  a  mo  ft  remarkable  inftance  of 
change  in  the  form  of  this  organ,  in  the  hedge-hog. 
For  fome  weeks  after  impregnation,  the  placenta 
includes  nearly  the  whole  circumference  of  the  cho- 
rion, and  may  be  compared,  in  fize  and  form,  to  ^ 
hazel-nut.  It  is  fpongy  and  vafcular  internally ; 
but  on  the  outer  furface  firm  and  tough,  and  ap- 
proaching to  cartilaginous  hardnefs.  It  is  not, 
however,  of  uniform  ftrength  throughout ;  but 
thinner  and  more  flexible  towards  the  concave  fide 
of  the  cornua  uteri,  than  on  the  oppofite  part.  As 
pregnancy  advances,  this  thinner  portion  increafes, 
and  gradually  affumes  a  nearly  membranous 
flrudlure,  while  the  oppofite  thick  part  forms  a  firm 


*  Daubenton,  torn.  7,  tab.  38,  fig.  3,  4,  of  the  rat. 
Ibid.  tab.  40,  fig.  7,  S,  of  the  domeftic  moufe  ;  ^om.  8, 

tab.  13,  fig.  6,  of  the  mole. 

,  It  is  reprefentcd  in  the  dog,  bv  Eustachius,  tab, 
anatom.  tab.  14,  fig.  7,  B,  by  Fab.  ab.  Aquapekd.  tab.  27, 
28,  and  by  Daubenton,  torn.  5,  tab.  50; 

In  the  cat,  by  Needham,  Je  Formate  FatUf  tab.  4,  jfig-  i» 
and  Daubekton,  torn.  C,  tab.  6. 

In  tlie  martin,  ibid.  torn.  7,  tab.  20. 

*  Ibid.  torn.  7,  tab,  27. 
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and  denfe  placenta  of  a  faddle-Uke  fliape  with  ex- 
tenuated margins.  This  lies  in  the  more  mature 
fcetus  nearly  acrofs  the  ilia  ;  fo  that  the  neighbour- 
ing parts  are  proteded  from  any  injury,  which 
might  have  arifen  from  accidental  preflure.  For 
the  final  purpofe  of  this  fingular,  and,  as  far  as  I 
know,  unique  conflruftion,  is  the  prefervation  of 
the  tender  embryo  in  the  abdomen  of  an  animal, 
which  rolls  itfelf  up  with  fuch  force,  that  without 
this  provifion,  the  pregnant  uterus  and  its  contents 
would  be  expofed  to  a  mofl:  dangerous  preflure. 

In  feveral  fpecies  of  digitated  mammalia  the  ex- 
ternal furface  of  the  placenta  is  provided  with  a 
white  and  apparently  glandular  body  (^corpus  gla7i' 
diilofum  EvERARDi  \  or  fubplacentd)^  fmaller  than 
the  proper  placenta,  by  which  it  is  inclofed  ^  In 
proportion  as  the  embryo  becomes  more  mature, 
this  part  admits  of  more  eafy  feparation  from  the 
placenta. 

§  354.    The  placenta  of  the  hlfulca  is  divided 


'  CofmopoUu  Hiftorla  Naturalls,  1686.  12,  p.  60. 
'  Jn  the  hare  it  is  reprefented  by  Daubenton,  torn.  5, 
tab.  46. 

In  the  rabbit  by  Needh AM,  tab.  3,  and  De  Graaf,  tab. 
26,  27. 

In  the  guinea-pig  by  Fab.  ab.  Aquap.  tab.  30,  and 
Daubenton,  torn,  b,  tab.  4,  fig.  6. 

In  the  water-rat,  ibid.  torn.  7,  tab.  46,  fig.  4, 

H  H  into 
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into  numerous  cotyledons ;  the  ftru6i:ure  of  which 
is  very  interefting,  as  it  elucidates  the  whole  phyfi- 
ology  of  this  organ.  The  parts  defignated  by  this 
appellation  are  certain  flefhy  excrefcences  (glan- 
dula  uterine) J  produced  from  the  furface  of  the  im- 
pregnated uterus,  and  having  a  correfponding 
number  of  flocculent  fafciculi  of  blood-velfels  {ca- 
I'lmctda),  which  grow  from  the  external  furface  of 
the  chorion,  implanted  in  them.  Thus  the  icterhig 
and  fetal  portions  of  the  placenta  are  manifeftly  dif- 
tin£t  from  each  other,  and  are  eafily  feparable  as 
the  foetus  advances  to  maturity.  The  latter  only 
are  difcharged  with  the  after-birth,  while  the 
former,  or  the  cotyledons,  gradually  difappear 
from  the  furface  of  the  uterus  after  it  has  parted 
with  its  contents.  The  number  and  form  of  thefe 
excrefcences  vary  in  the  different  genera  and 
fpecies.  In  the  flieep  and  cow  they  fometimes 
amount  to  a  hundred.  In  the  former  animal 
and  the  goat,  they  are,  as  the  name  implies, 
concave  eminences ' ;  while  on  the  contrary,  in  the 
cow,  deer,  &c.  their  furface  is  rounded  or  con- 
vex '°. 

§  355.    The  trunks  of  the  veins  which  pafs 


'  For  a  view  of  thefe  parts  in  the  flieep,  fee  Fak.  ab. 

Aqvap.  tab.  iz,  14,  15- 

'°  In  the  COW;  Hoboken  :  particularly  fi?.  14,  to  17. 
In  the  goat,  Daubenton,  torn.  6,  tab.  17. 

from 
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from  the  placenta  or  carunculas,  and  of  the  arteries 
which  proceed  towards  thefe  parts,  are  united  in 
the  umbilical  chord,  which  is  longer  in  the  human 
embryo      than  in  any  other  animal. 

In  the  foal,  as  in  the  child,  the  chord  poffeffes  a 
fingle  umbilical  vein  "  ;  whilfl:  moil  other  quadru- 
peds have  two,  which  unite,  however,  into  a  common 
trunk  near  the  body  of  the  foetus,  or  jud  within 
it  '\ 

§  356.  The  amnion,  or  innermoft  of  the  two 
membranes  of  the  ovum,  which  belongs  to  the 
pregnant  woman,  as  well  as  to  the  mammalia,  is  dif- 
tinguiflied  in  fome  of  the  latter,  as  for  inflance  in 
the  cow,  by  its  numerous  blood-vefl'els ;  while  on 
the  contrary,  in  the  human  fubjeft  it  poflefles  no 
difcernible  vafcular  ramification. 

§  357.  Between  the  chorion  and  amnion  there 
is  a  part  found  in  mofl:  pregnant  quadrupeds,  and 
even  in  the  cetacea,  which  does  not  belong  to  the 
human  ovum  ;  viz.  the  allantois  or  urinary  mem" 
brane.  The  latter  name  is  derived  from  the  con- 
nexion, which  this  part  has,  by  means  of  the 


"  The  pole-cat  probably  has  the  ftiorteft  chord.  Dau- 
BENTON,  torn.  7,  tab.  27,  fig.  3. 
"  RuiNi,  p.  189. 

^  HoBOKEN^  fig.  23,  27^  in  the  calf. 

H  H  2  urachiis^ 
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itrachus,  with  the  urinafy  bladder  of  the  foetus  i 
whence  the  watery  fluid,  which  it  contains,  has 
been  regarded  as  the  urine  of  the  animal.  The 
term  allantois  has  arifen  from  the  faufage-like  form, 
which  the  part  poflefles  in  the  bifulca  and  the  pig  '* ; 
although  this  fliape  is  not  found  in  feveral  other 
genera  and  fpecies.  Thus  in  the  hare,  rabbit, 
guinea-pig,  &c.  it  refembles  a  fmall  flalk  and  it  is 
oval  in  the  pole-cat.  It  covers  the  whole  internal 
furface  of  the  chorion  in  the  folidungula^  and  there- 
fore, inclofes  the  foal  witTi  its  amnion.  It  contains 
rnoft  frequently  in  thefe  animals  (although  not 
rarely  in  the  cow),  larger  or  fmaller  mafles  of  an 
apparently  coagulated  fediment  in  various  forms 
and  number,  which  has  been  long  known  by  the 
fmgular  name  of  the  horfe-venom  or  Inppomanes 

Some  orders  and  genera  of  mammalia  referable 
the  human  fubjes^l  in  having  no  allantois ;  as  the 
quadrnmana  and  the  hedge-hog  :  nay,  in  the  latter 
animal,  the  urinary  bladder  has  no  trace  whatever 


Fab.  An.  Aquap,  tab.  13,  fig.  29,  and  tab.  17,  fig.  37, 
In  the  flieep.  J.  C.  Kuhlemann  has  rcprefcuted  this 
part  in  an  embryo  of  the  19th  day  after  conception.  Obferv. 
cina  Negotium  Generationis  in  Ovihus.    Gbtting.  1753,  4to. 

tab.  2,  fig.  I,  2. 

HoBQKEN,  fig.  10  to  13  and  15,  in  the  cow.  Fabric;, 

tab.  25,  in  the  pig. 

'»  Daubexton,  torn.  4,  tab.  9,  fig.  i,  2,  of  the  horfe. 
HoBOKBN,  fig.  19,  21,  and  fig.  37,  of  the  cow. 

of 
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of  urachus ;  which  even  exifts  in  a  certain  degree 
in  the  human  fubjea: ;  but  its  fundus  is  perfeftly 
fpherical  in  the  foetus. 

§  358.  There  is  on  the  contrary  in  this  animal, 
as  well  as  in  the  dog,  cat,  and  others,  a  peculiar 
part  called  the  iimica  erythroides,  fituated  between 
the  chorion  and  amnion  like  the  allantois,  for 
which  it  might  eafily  be  miftaken  on  the  firfi:  view. 
It  contains  a  watery  fluid  at  the  commencement  of 
pregnancy,  but  is  eafily  diftinguiftied  from  an  al- 
lantois, as  it  is  not  joined  to  the  fundus  of  the 
bladder  by  the  urachus,  but  is  conneded  by  means 
of  the  omphalomcfenteric  veins  with  the  mefenteric 
blood-velTels  of  the  fcctus  This  connedion  con- 
ftitutes  a  refemblance  on  one  hand  to  the  yolk-bag 
of  the  incubated  bird,  and  on  the  other  fide  to  that 
remarkable  veficiila  wnbilicalis,  which  is  obfervable 
in  the  early  months  of  pregnancy  The  tunica 
erythroides,  as  well  as  that  veficula  are  mod  com- 
plete in  young  embryos,  and  are,  on  the  contrary, 
fo  diminiflied  in  fubfecjuent  periods,  that  their  func- 
tions mud  be  connected  with  the  earlier  ftages  of 
cxiftence. 


'*  Fab.  ab.  Aquap.  tab.  i,  of  the  dog, 

Needham,  tab.  4,  fig.  I,  of  the  cat. 

^  Comment.  Sec.  Fc^.  Sclent.  Getting,  vol,  9,  p.  128,  fig. 
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§  359.  The  firft  trace  of  the  formation  of  an 
embryo  cannot  be  difcovered  in  the  different  fpecies 
of  this  clafs  until  a  confiderable  time  after  con- 
ception. The  original  formation,  as  in  the  human 
fubjeft,  is  widely  diflant  from  the  fubfequent  per- 
feflion  of  the  mature  foetus  "  :  and  the  growth  and 
formation  of  the  members,  inflead  of  proceeding 
alike  in  the  whole  clafs,  are  fo  ordered  in  particular 
fpecies,  that  thofe  external  organs,  which  are  moft 
ijeceffary  to  the  young  animal,  according  to  its  pe- 
culiar mode  of  life,  are  formed  and  completed  the 
fooneft.  Hence  arifes  the  great  fize  of  the  pofterior 
hands  of  the  foetal  qiiadriwiana,  of  the  feet  of  the 
fquirrel,  of  fuch  animals  in  fhort  as  are  deftined  to 
live  in  trees  ;  likewife  of  thofe  of  the  foal  and  kid, 
which  are  obliged  to  ufe  their  legs  immediately- 
after  birth  when  compared  with  the  correfpond- 
ing  parts  of  the  mature  human  foetus  '°. 

§  3^0' 


See  delineations  of  the  embryo  of  different  animals  in 
the  early  periods:  viz.  of  the  rabbit  in  De  Graaf,  tab.  26, 
fig.  8-10,  and  in  Haller,  Oper.  Minor,  torn.  3,  tab,  21,  fig. 
1,4.    Of  the  flieep  in  Ivuhlemann,  tab.  2. 

'9  In  the  foetal  kanguroo,  in  that  ftate  at  lead,  in  which  it 
is  fir  ft  found  in  the  falfe  belly,  the  fore-feet  are  much  larger 
and  (Ironger  than  the  pofterior  ones,  on  account  of  the  ufe, 
to  which  the  animal  puts  them  in  holding  by  the  nipple. 
When  the  animal  in  a  more  mature  ftate  is  in  a  manner 
born  a  fecond  time,  and  muft  foon  be  left  to  itfelf,  the  pofte- 
ripr  limbs  increafe  to  their  well-known  enormous  magnitude, 
file  erroneous  obfervation  concerning  the  fuppofed  un- 

ftiapC' 
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§  360.  The  moH:  important  points,  in  which 
the  foetus  of  the  mammalia  differs  from  that  of  the 
human  fubjeft,  have  been  already  noticed.  In 
other  refpefts  their  ftruaure  feems  to  correfpond  '  ; 
at  leaft,  for  inftance,  in  the  mecnbrana  pupillaris  % 
in  the  thymus,  thyroid,  and  fupematural  glands. 
Some  trivial  points  of  diftindtion  are  not  noticed  ; 
fuch  as  the  meconium  refembling  hard  fcybala  in 
m  the  bifulca,  and  animals  of  the  moufe-kind 
&c. 


fliapelinefs  of  the  fcctus  of  the  bear,  which  has  been  fo  often 
made  fince  the  time  of  Aristotle,  would  not  require  an 
cxprefs  refutation  in  the  prefent  day,  had  it  not  been  re- 
peated by  fome  modern  zoologifls,  whofe  accuracy  in  gene- 
ral is  much  to  be  relied  on.  I  have  completely  fhewn  how 
unfounded  this  fuppofition  is,  by  the  reprefentation  of  a 
young  bear's  frctus  in  the  4th  vol.  of  the  Delineat'tont  of  ObjeSis 
relating  to  Natural  Htflory,  tab.  3Z  ;  and  it  appears  to  be  very 
completely  formed. 

'  There  is  a  view  of  the  vlfceraof  a  foetal  horfe,  in  RuiNi, 
p.  i8g,  andin  Daubenton,  torn.  4,  tab.  7. 

Of  the  iheep  in  Kuhlemann,  tab.  2,  fig.  8.' 

Ofthe  calf  by  HoBOKEN,  fig,  24-25. 

SBER.G  in  the  Mov.  Comment.  Soc.  Reg.  Sclent,  Gpet* 
ting,  torn  2,  p.  207. 

^  Fleming's  German  Huntfman,  p.  130,  and  Harvsv 
dt  €fenfrat.  Animal,  p.  197.  i 
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CHAPTER  XXVI. 

ON  THE  BREASTS  AND  TEATS  OF  THE 
MAMMALIA. 

§  36i.TrHE  nourlfhment  of  the  young  animal 
immediately  after  birth,  is  derived  in  this  clafs  from 
the  milk  of  the  mother,  which  is  fecreted  in  the 
breajls.  This  fecretion,  which  is  peculiar  to  the 
clafs  in  queflion,  has  given  rife  to  the  name  mam- 
7naHa,  by  which  Linneus  has  diftinguiflied  them. 
Yet  no  teats  have  been  hitherto  difcovered  in  the 
brnithorhynchus ' :  and  they  feem  alfo  to  be  wanting 
in  the  males  of  fome  other  fpecies,  as  the  hamfter, 
and  lemur  ?}iongoz  ;  although  this  fex  poffefTes  them 
in.  general  as  well  as  the  female  \    They  are  fome- 


'  Home,  in  the  Philof.  T'ranf.  1802,  p,  69. 

*  Numerous  inftaiiccs  have  occurred,  in  which  milk  has 
been  fecreted  in  the  breads  of  male  animals,  as  the  goat,  ox, 
dog,  cat,  and  hare,  as  well  as  in  men.  I  have  treated  more 
particularly  of  this  ph)  fiological  phenomenon  in  defcribing 
ii  goat,  which  it  was  neccffary  to  milk  every  other  day  for 
the  fpucc  of  a  year  ;  in  the  Hanoverian  Magazine,  1787,  p. 
753. 

Milk  is  commonly  found  in  the  breads  of  newly  born  chil- 
dren of  both  fexes ;  and  the  fame  obfervation  holds  good  in 
the  foal  and  calf. 

times 
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times  however  found  in  fmaller  number  in  the  for- 
mer fex,  as  in  the  dog ;  or  in  a  different  fituation, 
as  in  the  horfe\ 

§  362.  The  pofition  and  number  of  the  teats 
varies  confiderably  in  the  different  fpecies.  Several 
irregularities  occur  in  the  latter  point,  particularly 
among  the  domeftic  animals'*.  Numerous  excep- 
tions muft;  be  made  in  fome  fpecies,  as  the  domeftic 
fovv,  the  guinea-pig,  and  others,  to  the  general  rule, 
which  afTigns  to  animals  twice  as  many  teats  as  the 
number  of  young,  which  they  ordinarily  produce. 

Their  fituation  is  the  moft  fmgular  in  the  female 
marfupial  animals;  where  their  exiftence  can 
fcarcely  be  recognized  except  at  the  time  when  the 
young  are  actually  contained  in  the  abdominal 
pouch,  or  falfe  belly  \  (See  note  (A)  at  the  end 
of  the  chapter.) 


^  Daubenton  in  Foureroy's  MeJecine  eclairie,  tora.  2 
p.  274. 

«  Naturalifts  were  long  at  a  lofs  to  difcover  the  maminE 
and  teats  of  this  animal ;  in  the  male  they  were  at  length 
detedled  by  BuFFON,  on  the  flieath  of  the  penis.  Mr.  J. 
Hunter  alfo  made  the  fame  remark,  without  knowing  that 
BuFFON  had  previoufly  noticed  itj  thefe  teats  are  Jargeft  in 
the  fcetus  and  young  foal."  Rees's  Cyclop,  art.  Anatomy  of 
the  Horfe. 

*  BuFFON,tom.  10,  p.  29;. 

I  TyaoM,  who  on  all  ether  occafions  difplays  the  greateft 

acutcr 
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§  363.  In  the  fingular  animals,  which  have 
been  juft  alluded  to,  as  well  as  in  thofe  which  live  in 
the  water,  or  under-ground,  the  mammary  glands, 
■  for  reafons  which  muft  be  very  obvious,  lie  flat  un- 
der the  (kin,  and  do  not  proje£l  fo  as  to  form 
breads  or  udders  :  neither  do  the  ladliferous  duels 
poflefs  fuch  dilatations  and  cavities  as  are  obferved 
in  the  bifulca,  the  mare  and  others  ^.  In  thofe  ani- 
mals which  have  their  breads  placed  on  the  chefl 
( mammce  pcBorales  J,  thefe  organs  never  poflefs  that 
form,  which  fo  peculiarly  diftinguiflies  the  human 
female  in  the  bloom  of  life.  (See  note  (B)  at  the 
end  of  the  chapter.) 


acutenefs,  could  dlfcover  no  trace  of  teats  in  his  female  opof- 
fum.  D'Aboville  exprefsly  aflcrts,  that  they  are  formed 
by  the  fusion  of  the  young  ;  that  their  number,  therefore, 
in  animals  which  are  giving  liick,  exaaly  correfponds  to  the 
number  of  young  at  that  period  ;  and  that  they  are  placed 
■without  any  fymmetry,  being  formed  wherever  the  young 
animals  may  happen  to  attach  themfelves  on  their  arrival  in 
the  abdominal  pouch.  See  f^oyages  dit  Marq.  De  Chaste l- 
Lux  dans  rJmerlque  Siptentrionak,  torn,  2,  p.  332. 

In  an  opo/Tum  which  I  po/Tefled  for  feveral  years,  and 
whofe  ovaria  difcovered  no  trace  of  any  previous  impregrna- 
tion,  there  were  three  pairs  of  teats  in  the  falfe  belly,  very 
fmall  indeed  and  flat,  but  reg:ularly. .arranged  in  a  half 
moon, 

*  Daubenton,  tnm.5,  tab.  12,  of  a  goat  which  had 
double  teats  on  each  ndder. 


AdcU' 
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Additional  Notes  to  the  Twenty  Jlxth  Chapter, 

(A)  The  mammas  and  teats  of  the  opoffum  tribe, 
kanguroo,  and  fome  other  animals,  are  fituated  in 
a  cavity,  formed  by  the  common  integuments,  at 
the  pofterior  part  of  the  abdomen.  This  is  gene- 
rally called  the  falfe  belly.  Its  margin  contains 
mufcular  fibres,  which  afting  like  a  fphinfter 
mufcle,  clofe  the  opening.  It  is  connedled  to,  and 
fupported  by  the  pair  of  bones  which  arife  from  the 
pubis,  and  are  delcribed  in  the  chapter  on  the 
fkeleton, 

§  37.  Thefe  bones  poffefs  mufcles  which  de- 
prefs,  and  others  which  elevate  them  ;  and  the  falfe 
belly  neceflarily  follows  their  motions.  The  fame 
bones  are  found  in  the  ornithorhynchus,  where  no 
falfe  belly  exlfls,  and  where  the  mammas  have  not 
hitherto  been  difcovered. 

The  palTage  of  the  foetus  into  this  recptacle  at  a 
very  early  period,  and  its  connexion  to  the  nipple, 
have  been  mentioned  in  the  notes  to  the  twenty- 
fourth  chapter. 

It  may  be  further  obferved,  that  in  the  kangu- 
roo, the  young  animal  remains  in  the  falfe  belly,  or 
enters  it  occafionally,  long  after  it  feenis  capable  of 
providing  for  itfelf. 

A  fpe- 
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A  fpecies  of  toad,  (the  rana  pipa,  or  Surinam 
toad)  has  a  ftruflure  fomewhat  analogous  to  the 
falfe  belly  of  the  marfupial  mammalia.  There 
are  feveral  cells,  amounting  in  number  to  70  or  80, 
formed  by  the  integuments  of  the  back  of  the  fe- 
male. The  ova  are  placed  in  thefe,  and  go  through 
their  different  changes  to  the  formation  of  the  young 
frog.  The  integuments,  which  form  thefe  cells>  ap- 
pear to  have  no  peculiarity  in  their  organifation  : 
nor  are  the  cells  formed  until  the  time  at  vvljich 
they  are  to  receive  the  ova. 

(B)  The  mammas  of  animals  are  not  furrounded 
%vith  that  quantity  of  fat,  which  is  obferved  in  the 
human  female  :  hence  they  are  not  very  apparent 
except  at  the  period  of  fuckling,  when  they  become 
diff ended  with  milk. 

Another  remarkable  difference  occurs  in  the 
flruckure  of  the  nipple.  This  part  in  women  has 
about  fifteen  openings,  which  are  the  terminations 
of  as  many  la£liferous  tubes.  In  the  other  mam- 
malia it  is  hdllow,  and  has  only  one  or  two  orifices. 
Its  cavity  communicates  with  two  large  refervoirsj 
in  which  the  ladiferous  tubes  terminate. 
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CHAPTER  XXVII. 

ON  THE  INCUBATED  EGG. 

S  564.  The  various  vital  proceffes  of  nutrition 
and  formation,  which  are  carried  on  in  the  fetus  of 
the  mammalia,  while  in  its  mother's  body,  and  by 
means  of  the  moft  intimate  connexion  with  the  pa- 
rent, are  effeded  in  the  incubated  chick,  by  its  own 
powers,  quite  independently  of  the  mother,  and 
without  any  extraneous  afliftance,  except  that  of  the 
atmofpheric  air,  and  a  certain,  degree  of  warmth. 

§  365.  The  egg  is  covered,  within  the  fhell, 
by  a  whj^e  and  firm  membrane  ( memhrana  albumi- 
nis J,  w.\ifh  contains  no  blood-veffels.  The  two 
layers  of  this  membrane,  which  in  other  parts  ad- 
here clofely  to  each  other,  leave  at  the  large  end  a 
fpace,  which  is  filled  with  atmofpheric  air 

This  membrane  includes  the  two  ivhites  of  the 
e^g;  each  of  which  is  furrounded  by  a  delicate 
membrane.  The  external  of  thefe  is  the  mod  fluid 
and  tranfparent ;  the  inner  one  thicker  and  more 
opaque  :  they  may  be  feparated  in  eggs  which  are 
boiled  hard. 


'  J.  C.  Hehl,  Obfervata phy/iologica  dt  Natura  ct  Ufa  Jerisf 
Ovis  Avium  incluft.  Tubing.  1796^  ^-to. 

The 
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The  internal  white  furrounds  the  yolk,  which  Is 
contained  in  a  peculiar  membrane  called  the  yolk- 
bag.  From  each  end  of  this  proceeds  a  white 
knotty  body,  which  terminates  in  a  flocculent  Extre- 
mity in  the  albumen.  Thefe  are  called  the  chalaz<c 
or  graiidines 

A  fmall,  round,  milk-white  fpot,  called  the  tread 
of  the  cock,  ( cicairicula  or  macula  J,  is  formed  on 
the  furface  of  the  yolk-bag.  It  is  furrounded  by 
one  or  more  whitifh  concentric  circles,  (halones  or 
circuU),  the  ufe  of  which,  as  well  as  that  of  the  ci- 
catricula  itfelf,  and  of  the  chalazas,  is  not  yet  afcer- 
tained. 

§  366.  We  now  proceed  to  notice  the  wonder- 
ful fucceflive  changes  which  go  on  during  the  incu- 
bation of  the  egg  i  and  the  metamorphofes  which 
are  obferved  both  in  the  general  form  of  the  chick, 
and  in  particular  vifcera.  The  periods  of  thefe 
changes  will  be  fet  down  from  the  hen,  as  affording 
the  mod  familiar  examples    It  will  be  beft  to 

give. 


^  Leveille  dillinguiflies  a  third  tuhile  i  and  confiders  the 
ehalazs  as  abforbiug  veflels  floating  in  it,  and  dcfllned  to  ab- 
forb  it  as  well  as  the  inner  albumen,  and  mix  them  with  the 
y.olk  during  incubation.  Sur  la  Nutrition  du  Feetusj  Par.  \  799, 
8vo. 

3  The  following  works  may  be  referred  to  for  reprefenta- 
tions  of  the  formation  of  the  chicken  in  the  egg. 

Malfighi,  Forrnailone  Pull'h  Lond,  1673,  4toj  alfo,  </c 
Ovo  Incuhato,  i686j  fol. 

W.  Langly,  in  ScHRADER,  Olfefv .  ct  Hijlor .  dc  Gencra- 
tioiie,  A  mil.  1674,  i2mo. 

Ant. 
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give,  fir  ft,  a  curfory  chronological."  view  of  the 
whole  procefs,  and  then  to  make  a  few  remarks  on 
fome  of  the  moft  important  parts  of  the  fubjedt. 

§  367.  A  fmall  (hining  fpot  of  an  elongated 
form,  with  rounded  extremities,  but  narroweft  in 
the  middle,  is  perceived  at  the  end  of  the  firft  day, 
not  in  nor  upon  the  cicatricula,  but  very  near  that 
part  on  the  yolk-bag,  (7udus  pidli ;  coUiquamentum  ; 
areola  pellucida J.  This  may  be  faid  to  appear  be- 
fore-hand as  the  abode  of  the  chick  which  is  to 
follow. 

No  trace  of  the  latter  can  be  difcerned  before  the 
beginning  of  the  fecond  day  :  and  then  it  has  an 
incurvated  form,  refembling  a  gelatinous  filament 
with  large  extremities,  very  clofely  furrounded  by 
the  amnion,  which  at  firfl:  can  fcarcely  be  diftin- 
guiflied  from  it. 


Ant.  Maitre-jam,  Obfervat.  fur  la  Formation  du  Poulet, 
Par.  1722,  i2mo. 

C.  F.  Wolff,  Theoria  Generationis ,  Hal.  1759,410,  tab.  2  ; 
alfo  in  the  Nov.  Comment.  Acad.  Petrcpolitan.  toin.  l  i,  13,  and 

As  the  plates  of  Langly  and  Wolff  reprefent  only  the 
earlier  periods,  and  the  others  are  not  executed  with  that 
elegance  and  clearnefs  which  they  ought  to  pofFefs  ;  I  have 
given  in  the  4th  and  7th  parts  of  my  Delineations  of  Oijeffs  re- 
lating to  Natural  Hi/lory,  fome  neat  and  accurate  reprefenta- 
tions,  taken  from  two  periods,  in  which  the  mod  important 
phenomena  of  incubation  are  moft  clearly  dilcernible. 

*  The  periods  of  the  difterent  changes  arc  fct  down  as  I 
have  afcertaiued  them  in  my  own  repeated  obfervations. 

About 
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About  this  time  the  halones  enlarge  their  circles ; 
but  they  foon  after  difappear  entirely,  as  well  as  the 
cicatricula. 

§  368.  The  firft  appearance  of  red  blood  Is 
difcerned  on  the  furface  of  the  yolk-bag,  towards 
the  end  of  the  fecond  day.  A  ferles  of  points  is 
obferved,  which  form  grooves ;  and  thefe,  clofing, 
conflitute  veffels,  the  trunks  of  which  become  con- 
nedled  to  the  chick.  The  vafcular  furface  itfelf  is 
called figura  venofa,  or  area  vafculofa  :  and  the  vef- 
fel,  by  which  its  margin  is  defined,  vena  ter?)malis. 
The  trunk  of  all  the  veins  joins  the  vena  portas  $ 
while  the  arteries,  which  ramify  on  the  yolk-bag, 
arife  from  the  mefenteric  artery  of  the  chick. 

§  369.  On  the  commencement  of  the  third 
day,  the  newly-formed  heart  (the  primary  organ  of 
the  circulating  procefs,  which  now  commences)  is 
difcerned  by  means  of  its  triple  pulfation ;  and  con- 
ftitutes  a  threefold  pundum'fa/iens.  Some  parts  of 
the  incubated  chicken  are  deflined  to  undergo  fuc- 
ceffive  alterations  in  their  form ;  and  this  holds 
good  of  the  heart  in  particular.  In  its  firfl;  forma- 
tion it  refembles  a  tortuous  canal,  and  confifts  of 
three  dilatations  lying  clofe  together,  and  arranged 
in  a  triangle.  One  of  thefe,  which  is  properly  the 
right,  is  then  the  common  auricle  ;  the  other  is  the 
only  ventricle,  but  afterwards  the  left ;  and  the 
third  is  the  dilated  part  of  the  aorta,  fbulbus 

,  About 
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About  the  fame  time,  the  fpine,  which  was  ori- 
ginally extended  in  a  ftraight  line,  becomes  incur- 
vated  y  and  the  diftindion  of  the  vertebras  is  very 
plain.  The  eyes  may  be  diftinguifhed  by  their 
black  pigment,  and  comparatively  immenfe  fize ; 
and  they  are  afterwards  remarkable  in  confequence 
of  a  peculiar  flit  ^  in  the  lower  part  of  the  iris  ^ 

§  370.  From  the  fourth  day,  when  the  chicken 
has  attained  the  length  of  four  lines,  and  its  moft 
important  abdominal  vifcera,  as  the  ftomach,  intef- 
tines,  and  liver,  are  vifible,  (the  gall  bladder,  how- 
ever, does  not  appear  till  the  fixth  day),  a.vafcular 
membrane  ( chorion^  or  ??ie?nbra?ia  umbilicalis )  begins 
to  form  about  the  navel ;  and  encreafes  in  the  fol- 
lowing days  with  fuch  rapidity,  that  it  covers  nearly 
the  whole  inner  furface  of  the  fliell,  within  the 
membranaalbuminis,  during  the  latter  half  of  incu- 
bation. This  feems  to  fupply  the  place  of  the  lungs, 
and  to  carry  on  the  refpiratory  procefs  inftead  of 
thofe  organs.  The  lungs  themfelves  begin  indeed 
to  be  formed  on  the  fifth  day  ;  but,  as  in  the  foetus 
of  the  mammalia,  they  muft  be  quite  incapable  of 


^  I  have  found  an  exaftly  fimilar  flit  In  the  iris  of  the  com- 
mon lizard  (lacerta  a^ilisj,  before  it  had  attained  maturity. 
Thus  this  llrudlure  belongs  to  fuch  animals  as  have  no  wm- 
brana  pup'tllaris. 

'  Malpighi,  r/c  Format.  Pu/li,  tab.  2.  fig.  18—21  ;  and  Je 
Ovo,  tab.  3,  fig.  18,  20 J  tab.  4,  fig.  21. 

Delineations  of  Objects,  5:c,  pt.  7,  tab.  64. 

See  alfo  Haller,  fur  la  Formation  du  Cceur  dans  le  Pouleti 
torn.  I,  p.  163  — 194  ;  lorn.  2,  p.  i6o. 

^  1  per- 
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performing  their  fundlions  while  the  chick  is  con- 
tained in  the  amnion. 

§  Syi.VoIuntarymotionisnrflobfervedonthefixth 
d^y ;  when  the  chick  is  about  feven  lines  in  length. 

Offification  commences  on  the  ninth  day  ;  when 
the  oflific  juice  is  firft  fecreted,  and  hardened  into 
bony  points  f pun^a  ojjlficationis ).  (See  the  note 
to  §  5.)  .  Thefe  form  the  rudiments  of  the  bony 
ring  of  the  fclerotica,  which  refembles  at  that  time 
a  circular  row  of  the  mofli  delicate  pearls  \ 

At  the  fame  period,  the  marks  of  the  elegant 
yellow  veflels  ( vafa  vitelli  lutea ),  on  the  yolk-bag, 
begin  to  be  vifible. 

On  the  fourteenth  day,  the  feathers  appear  ;  and 
the  animal  is  now  able  to  open  its  mouth  for  air,  if 
taken  out  of  the  egg. 

On  the  nineteenth  day  it  is  able  to  utter  founds  ; 
and  on  the  twenty-firft:  to  break  through  its  prifon, 
and  commence  a  fecond.life. 

§  372.  We  fhall  conclude  with  one  or  two  re- 
marks on  thofe  very  fmgular  membranes,  the  yolk- 
bag  and  chorion,  which  are  fo  eflential  to  the  life 
and  prefervation  of  the  animal. 

The  chorion,  that  mofl:  fimple  yet  mofl:  perfect 
temporary  fubftitute  for  the  lungs,  if  examined  in 
the  latter  half  of  incubation  in  an  egg  very  cautioufly 
opened,  prefents,without  any  artificial  injeftion,  one 

7  1  have  found  this  part  much  more  elegantly  formed 
than  in  the  hen,  in  the  incubated  pea- fowl  of  the  fpurteentfi 
and  following  days. 
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of  the  mod  fplendid  fpeaacles  that  occurs  in  the 
whole  organic  creation.  It  exhibits  a  furface  co- 
vered with  numberlefs  ramifications  of  arterial  and 
venous  ve  iTels.  The  latter  are  of  the  bright  fcarlet 
colour  ;  as  they  are  carrying  oxygenated  blood  to 
the  chick  ;  the  arteries  on  the  contrary  are  of  the 
deep  or  livid  red,  and  bring  the  carbonated  blood 
from  the  body  of  the  animaP.  Their  trunks  are 
connefted  with  the  iliac  velTels ;  and,  on  account  of 
the  thinnefs  of  their  coats,  they  afford  the  beft  mi- 
crofcopical  objedl  for  demonflrating  the  circulation 
in  a  warm-blooded  animal. 

S  373.  The  other  membrane,  the  membrana 
vitelli,  is  alfo  connefted  to  the  body  of  the  chick  ; 
but  by  a  two-fold  union,  and  in  a  very  different 
manner  from  the  former.  It  is  joined  to  the  fmall 
inteftine,  by  means  of  the  ductus  vitello-intejiinalis  ^ 
(pedunculus^  apophyjis)  ;  and  alfo  by  the  blood- 
veffels,  which  have  been  already  mentioned  (§  368), 
with  the  mefenteric  artery  and  vena  portae. 

In 

'  Hence,  as  is  well  known,  the  incubated  bird  perlfhes 
if  the  fhell  be  varnilhed  over ;  as  the  refpiratory  procefs  is 
thereby  fufpended. 

'  This  is  regarded  by  Leveille  merely  as  a  ligament.  It 
is  well  known  that  no  true  yolk  is  difcoverable  in  the  intef- 
tine of  the  incubated  chick.  Yet  fometimes  (not  indeed  al- 
ways, but  under  certain  circumftances  not  yet  fiifficiently 
underftood)  air  will  pafs  fi-om  the  inteftine  through  this 
part  into  the  yolk  bag.  This  faift,  which  was  noticed  by 
Haller,  and  after  him  by  MAiraEjAN,  has  occurred  alfo  to 
myfelf  in  a  duck  of  the  twenty-fecond  day. 

The 
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In  the  courfe  of  the  incubation  the  yolk  becomes 
conftantly  thinner  and  paler  by  the  admixture  of 
the  inner  white.  At  the  fame  time  innumerable 
fringe- like  veffels  with  flocculent  extremities,  of  a 
mofl:  fmgular  and  unexampled  ftrudure,  form  on 
the  inner  furface  of  the  yolk-bag,  oppofite  to  the 
yellow  ramified  marks  above-mentioned  (§  371)  ; 
and  hang  into  the  yolk.  There  can  be  no  doubt 
that  they  have  the  office  of  abforbing  the  yolk,  and 
conveying  it  into  the  veins  of  the  yolk-bag  "  ;  where 
it  is  affimilated  to  the  blood,  and  applied  to  the  nu- 
trition of  the  chick.  Thus  in  the  chicken,  which 
has  juft  quitted  the  egg,  there  is  only  a  remainder 
of  the  yolk  and  its  bag  to  be  difcovered  in  the  ab- 
domen. Thefe  are  completely  removed  in  the 
following  weeks,  fo  that  'the  only  remaining  trace 
is  a  kind  of  cicatrix  on  the  furface  of  the  inteftine. 


The  analogous  umbilical  bag  of  the  fetal-ihark,  (which  is 
found  alfo  in  feveral  other  fiflies,  and  fome  reptiles)  is  con- 
iiedted  to  the  fmall  inteftine ;  at  lead  to  the  bur/a  entiana,  which 
is  a  peculiar  dilatation  of  the  pofterior  end  of  the  inteftine. 
Collins,  vol.  2,  tab.  33,  fig.  2. 

'°  In  numerous  and  varied  microfcopical  examinations  of 
the  yolk-bag  in  the  latter  weeks  of  incubation,  I  think  I  have 
obfcrved  the  adual  palTiige  of  the  yolk,  from  the  yellow  floc- 
culent Yelleis  of  the  inner  furface  of  the  bag,  into  the  blood- 
veflels,  which  go  to  the  chicken.  That  is,  I  have  feen  mani- 
feft  yellow  ftreaksin  the  red  blood  contained  in  thofe  veins, 

THE  END. 

Strahan  and  Prcilon, 
Priiiteis-ftreet,  London. 
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